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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of McLean County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Index to Mapping Units” on page ji lists 
all of the soils in the county by map symbol 
and shows the page where each soil is described. 
The capability unit and range site to which each 
soil has been assigned are specified at the end 
of the soil description. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils 
that have the same limitation or suitability. For 


example, soils with a slight limitation for a 
given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
sg with a severe limitation can be colored 
red, 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
descriptions of the capability units. 

Foresters and others can refer to the section 
“Woodland and Windbreaks,” where the soils 
of the county are grouped according to their 
suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
sections “Wildlife” and “Recreation.” 

Ranchers and others can find, under “Range,” 
information on range sites, range condition, 
production, management, and the names of 
ey of the plants that grow on each range 
site. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreation areas in the sections ‘Wildlife,” 
“Recreation,” and “Engineering.” 

Engineers ond builders can find, under “En- 
gineering,” tables that contain estimates of soil 
properties and information about soil features 
that affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of Soils.” 

Newcomers in McLean County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section 
“Environmental Factors Affecting Soil Use.” 
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Acreage and Proportionate Extent of the Soils (Table 1) ~--------------. 
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Building Site Development (Table 7) 
Shallow excavations. Dwellings without basements. Dwellings with 
basements. Small commercial buildings. Roads and streets. 

Classification of the Soils (Table 14) ~__-________-____------ eee. 
Soil name. Family or higher taxonomic class. 

Construction Material (Table 10) _____-____.______.___----------------_-- 
Road fill. Sand. Gravel. Topsoil. 

Engineering Properties and Classifications (Table 11 
Depth. USDA texture. Classification—-Unified, AASHTO. Fragments 
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limit. Plasticity index. 

Physical and Chemical Properties (Table 12) __--_---------_---------_-- 
Depth. Permeability. Available water capacity. Soil reaction. Salinity. 
Shrink-swel] potential. Risk of corrosion—Uncoated steel, Concrete. 
Wind erodibility group. 

Range Productivity and Composition (Table 4) ___..__.--_.-_----------. 
Range site. Potential production—Kind of year, Dry weight. Common 
plant name. Composition. 

Recreation (Table 6) ___-_-_______.----___-_---_-_-___---ee eee -- 
Camp areas. Picnic areas. Playgrounds. Paths and trails. 

Sanitary Facilities (Table 8) ____.__----___________-___-_-- ee 
Septic tank absorption fields. Sewag2 lagoon areas. Trench sanitary 
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Soil and Water Features (Table 18) ---._____---_-_____--_-_-___---------. 
Hydrologic group. Flooding—Frequency, Duration, Months. High 
water table—Depth, Kind, Months. Bedrock—Depth, Hardness. 
Potential] frost action. 

Temperature, Precipitation, and Cloudiness Data (Table 15) ~_____-____- 
Water Management (Table 9) _____________-_--_______-_-_- eee 
Pond reservoir areas. Embankments dikes, and levees. Drainage. 

Irrigation. Terraces and diversions. Grassed waterways. 

Wildlife Habitat Potentials (Table 5) _-____.---.-_--___-----_-o_------__e- 
Potential for habitat elements—Grain and seed crops, Grasses and 
legumes, Wild herbaceous plants, Hardwood trees, Coniferous plants, 
Shrubs, Wetland plants, Shallow water areas. Potential as habitat for 
aie wildlife, Woodland wildlife, Wetland wildlife, Rangeland 
wildlife. 

Windbreaks and Environmental Plantings (Table 8) _--__--_-~----_--_-- 

Yields Per Acre of Crops and Pasture (Table 2) 
Wheat, spring, Oats. Barley. Flax. Grass-legume hay. 
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M cLEAN COUNTY is in the central part of North 
Dakota (see facing page). It has a total land 
area of 2,065 square miles, or 1,321,600 acres. Wash- 
burn, the county seat, is in the south-central part of 
the county. 

This county has a dry-subhumid, continental climate 
that is characterized by cold winters and warm sum- 
mers. Its physiography consists of glacial landforms, 
loess deposits, windblown sands, glaciofluvial deposits, 
a narrow area of steep residual plains, and recent 
alluvium bottom land. The Missouri River, which forms 
the southwestern boundary of the county, drains most 
of the county. Garrison Dam, on the Missouri River 
near Riverdale, forms Lake Sakakawea. Major tribu- 
taries are Painted Woods Creek, Turtle Creek, Buffalo 
Creek, Coal Lake Coulee, Snake Creek, Douglas Creek, 
and Deep Water Creek. Much of the runoff collects in 
depressions and does not reach the creeks and rivers. 

About 95 percent of the acreage is in farms, and 
about 73 percent is cultivated. Spring wheat and 
Durum wheat are the main crops. Barley, oats, flax, 
alfalfa, and corn for silage are also extensively grown. 
Irrigated acreages are planted mostly to hay and 
silage. There are a few dairy herds in the county, but 
most of the livestock is beef cattle. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in McLean County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they were likely to find many 
soils they had already seen and perhaps some they had 
not. They observed the steepness, length, and shape 
of slopes, the size and nature of streams, the kinds of 
native plants or crops, the kinds of rock, and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into the parent material that has not been 
changes much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 


the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Arnegard and Parshall, for example, are the 
nemes of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their be- 
havior in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a series is divided into phases. 
The name of a soil phase indicates a feature that 
affects management. For example, Lohler silty clay 
loam is one of several phases within the Lohler series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show buildings, field bor- 
ders, trees, and other details that help in drawing 
boundaries accurately. The soil map at the back of this 
publication was prepared from aerial photographs. 

The areas shown on a soil map are called map- 
ping units. On most maps detailed enough to be use- 
ful in planning the management of farms and fields, 
a mapping unit is nearly equivalent to a soil phase. 
It is not exactly equivalent, because it is not practical 
to show on such a map all the small, scattered bits of 
soil that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of McLean County: soil complexes and undifferentiated 
groups. 

A soil complex consists of two or more soils, so in- 
tricately mixed or so small in size that they cannot be 
shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more domi- 
nant soils. The pattern and relative proportions are 
about the same in all areas. Generally, the name of a 
soil complex consists of the names of the dominant 
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soils, joined by a hyphen. Cohagen-Vebar complex, 15 
to 85 percent slopes, is an example. 

An undifferentiated group is made up of two or 
more soils that could be delineated individually but are 
shown as one unit because, for the purpose of the soil 
survey, there is little value in separating them. The 
pattern and proportion of soils are not uniform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. If there are two 
or more dominant series represented in the group, the 
name of the group ordinarily consists of the names of 
the dominant soils joined by “and.” Falkirk and Max 
loams, 1 to 3 percent slopes, is an undifferentiated group 
in McLean County. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called miscel- 
laneous areas and are given descriptive names. River- 
wash is an example in this survey. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soil in other places are also assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing medium for native and cultivated plants, 
and as material, foundations, or covering for struc- 
tures. They relate this behavior to properties of the 
soils. For example, they observe that filter fields for 
onsite disposal of sewage fail on a given kind of soil, 
and they relate this failure to slow permeability or a 
high water table. They see that streets, road pave- 
ments, and foundations for houses crack on a given 
kind of soil, and they relate this failure to the high 
shrink-swell potential of the soil. Thus, they use ob- 
servation and knowledge of soil properties, with avail- 
able research data, to predict limitations or suitability 
of soils for present and potential uses. 

The soil scientists set up trial groups of soils after 
data has been collected and tested for the main soils in 
a survey area. They test these groups by further study 
and by consultation with farmers, agronomists, engi- 
neers, and others. Then they adjust the groups accord- 
ing to the results of their study and consultation. Thus, 
the groups that are finally evolved reflect up-to-date 
knowledge of the soils and their behavior under cur- 
rent methods of use and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in McLean County. 
A soil association is a landseape that has a distinctive 
pattern of soils in defined proportions, Typically, it 
consists of one or more major soils and at least one 
minor soil, and it is named for the major soils. The 
soils in one association can occur in another, but in a 
different pattern. 

A map showing soil associations is useful to people 


who want to have a general idea of the soils in a 
survey area, who want to compare different parts of 
that area, or who want to locate large tracts that are 
suitable for a certain kind of land use. Such a map is 
useful as a general guide for broad planning on a 
watershed, a wooded tract, or a wildlife area, or for 
broad planning of recreational facilities, community 
developments, and such engineering works as transpor- 
tation corridors. It is not suitable for detailed planning 
for farm or field management or for selecting the exact 
location of a road, building, or other structure, because 
the soils within an association ordinarily vary in slope, 
depth, stoniness, drainage, and other characteristics 
that affect their management. 

_ The terms for texture used in the title of the asso- 
ciations apply to the surface layer. For example in the 
title, Williams association, the words ‘medium textured 
and moderately fine textured” refer to the texture of 
the surface layer. 

The soil associations in this survey area have been 
grouped into general kinds of landscapes for broad 
interpretative purposes. Each of the broad groups and 
the soil associations in it are described on the follow- 
ing pages, 


Soils of Glacial Till Areas 


The five soil associations of this group occur in most 
parts of the county. Some soils are on ground moraines, 
others are on the dead ice moraine in the northeastern 
one-third of the county, and still others are on valley- 
sides where streams have cut into the till plain. The 
soils of the ground moraines are nearly level to rolling, 
those of the dead ice moraine are undulating to steep, 
and those on valleysides are moderately steep to steep. 
Soils along valleysides of the Missouri River are mod- 
erately deep and shallow over shale bedrock of Tertiary 
age. All formed in calcareous loam or clay loam glacial 
till and in alluvium derived from the till. 


1. Williams-Bowbells association 


Deep, nearly level to gently rolling, well drained and 
moderately well drained, medium textured and mod- 
erately fine textured soils on glacial till plains 


This soil association consists of deep soils that 
formed in glacial till. The landscape is one of smooth 
swells and swales that have differences in elevation 
ranging from 8 to 20 feet. It is mostly nearly level and 
gently sloping. A few steeper slopes occur along ridges 
and drainageways and around depressions. Slopes are 
generally short. 

This association makes up ahout 38 percent of the 
county. It is about 50 percent Williams soils (fig. 1), 
80 percent Bowbells soils, and 20 percent minor soils. 

The well drained Williams soils are on plane and 
slightly convex slopes. The surface layer is dark gray- 
ish brown loam or clay loam about 5 inches thick. The 
subsoil is grayish brown to brown clay loam. It is 
underlain by light brownish gray and light olive brown 
clay loam that contains a large amount of lime in the 
upper part. 

The moderately well drained Bowbells soils occupy 
the lower slopes and slightly concave positions in the 
Jandscape. The surface layer is dark grayish brown 
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Figure 1.—Typical pattern of soils and parent material in association 1. 


loam about 9 inches thick. The subsoil is dark grayish 
brown and grayish brown loam and clay loam about 16 
inches thick. It is underlain by light brownish gray 
and light yellowish brown clay loam. 

Minor in this association are the Falkirk, Arnegard, 
Max, Zahl, Tonka, and Parnell soils. Falkirk soils oc- 
cupy broad smooth slopes. Arnegard soils are in some 
of the larger swales. Max soils are on plane and 
siightly convex slopes. Zahl soils are on the ridges and 
steeper convex slopes. Tonka and Parnell soils are in 
the depressions and basins. 

This association is well suited to field crops, hay 
crops, and pasture grasses commonly grown in the 
county, Fertility and available water capacity are high. 
The organic-matter content is moderate to high. The 
main concerns of management are controlling water 
erosion, improving drainage, and maintaining tilth 
and fertility. 

About 80 percent of this association is used for 
cultivated crops. Most farms specialize in cash grain 
crops. Some are grain and livestock enterprises. 


2. Williams association 


Deep, nearly level to gently rolling, well drained, me- 
dium textured and moderately fine textured soils on 
glacial till uplands 


This soil association consists of deep soils that 
formed in glacial till. The landscape is a ground moraine 
and a dead ice moraine. Local relief ranges from 10 to 
30 feet. Slopes are short and irregular. Most slopes 
are undulating to gently rolling, some are nearly level, 
and a few areas have steep slopes. Depressions and 
stones are common in many areas. 

This association makes up about 31 percent of the 
county. It is about 45 percent Williams soil, about 40 
percent of approximately equal parts of Max, Bow- 
bells, and Zah] soils, and 15 percent Parnell and Tonka 
soils. 

The well drained Williams soils are on smooth plane 
slopes. The surface layer is dark grayish brown loam 
or clay loam about 5 inches thick. The subsoil is gray- 
ish brown to brown clay loam. It is underlain by light 
brownish gray and light olive brown clay loam that 
contains a large amount of lime in the upper part. 

Max soils have a thinner surface layer and subsoil 
than Williams soils and are on plane and slightly 
convex Slopes above those soils. 

Bowbells soils have a thick surface layer and are 
on foot slopes and in swales. Zahl soils have a thin 
surface layer and are on convex ridges and steep 
slopes. 
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The wet Parnell and Tonka soils are in the depres- 
sions and basins. 

Most of this association is suited to the field crops, 
hay crops, and pasture grasses commonly grown in 
the county. Fertility is high, and the organic-matter 
content is moderate. Available water capacity is high. 
The main management concern is controlling water 
erosion. Numerous depressions and stones create farm- 
ing problems. 

About 60 percent of this association is used for 
cultivated crops. Most farms are combination grain 
and livestock enterprises. 


8. Max-Zahl-Williams association 


Deep, nearly level to steep, well drained, medium tex- 
tured and moderately fine textured soils on glacial till 
uplands 


This soil association consists of deep soils that 
formed in glacial till. The landscape is mostly a dead ice 
moraine and areas of end moraines and ground 
moraines. Local relief ranges from 15 to 50 feet. Slopes 
are short and irregular. Most s!opes are rolling. Some 
areas are hilly and steep. Depressions, stones, and 
boulders are common. 

This association makes up about 10 percent of the 
county. It is about 40 percent Max soils (fig. 2), 20 


percent Zahl soils, 20 percent Williams soils, and 20 
percent minor soils. 

The well drained Max soils occupy most plane and 
slightly convex slopes in the landscape. The surface 
layer is dark grayish brown loam about 5 inches thick. 
The subsoil is dark grayish brown loam. It is under- 
lain by light brownish gray and light olive brown 
calcareous clay loam and loam. 

The well drained Zahl soils are on ridges and steep 
slopes. The surface layer is dark grayish brown loam 
about 6 inches thick. It is underlain by light brownish 
pray and light olive gray calcareous loam and clay 
oam. 

Williams soils occupy the smoother, less sloping 
parts of the landscape. The surface layer is dark 
grayish brown loam or clay loam about 5 inches thick. 
The subsoil is grayish brown to brown clay loam. It is 
underlain by light brownish gray and light olive brown 
clay loam that contains a large amount of lime in the 
upper part. 

Minor in this association are Bowbells, Arnegard, 
Parnell, and Tonka soils. 

Bowbells and Arnegard soils are on foot slopes and 
in swales. Parnell and Tonka soils occupy depressions 
and basins. 

The more gently sloping soils in this association are 


Figure 2.—Typical pattern of soils and parent material in association 3. 
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suited to the field crops, hay crops, and pasture grasses 
commonly grown in the county. Fertility is low to 
high, and the organic-matter content is moderate. 
Available water capacity is high. The main concern of 
management is controlling water erosion and _ soil 
blowing and protecting the native plant cover from 
overuse. The topography, numerous depressions, and 
stones create farming problems. 

About 75 percent of this association is in native 
grass, and raising livestock is the main enterprise. 
Most cultivated areas are gently sloping. 


4, Zahl-Max association 


Deep, hilly and steep, well drained, medium textured 
soils on glacial till uplands 


This soil association consists of deep soils that 
formed in glacial till. The landscape is hilly and steep. 
Local relief ranges from 20 to 100 feet. Slopes are 
short and irregular. Depressions, stones, and boulders 
are common. 

This association makes up about 8 percent of the 
county. It is about 40 percent Zahl soils, 35 percent 
Max soils, and 25 percent Parnell, Bowbells, Williams, 
and Arnegard soils. 

The well drained Zahl soils are on ridges and steep 
slopes. The surface layer is dark grayish brown loam 
about 6 inches thick. It is underlain by light brownish 
gray and light olive gray calcareous loam and clay 
oam. 

The well drained Max soils occupy mid and lower 
slopes in the landscape. The surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
is dark grayish brown clay loam. It is underlain by 
light brownish gray and light olive brown calcareous 
clay loam and loam. 

Parnell soils are in closed depressions. Bowbells and 
Arnegard soils are on foot slopes and in swales. 
Williams soils are on the few gentle plane slopes. 

Pasture grasses grow moderately well on these soils. 
Fertility is low to moderate, and organic-matter con- 
tent is moderate. Available water capacity is high. The 
main concern of management is protecting the native 
plant cover from grazing damage. 

Because this association is steep, nearly all of it is 
used for grazing. Forage plants grow moderately well. 
Raising livestock is the main enterprise. 


5. Zahl-Cabba association 


Deep to shallow, moderately steep and steep, well 
drained, medium textured soils on glaciated soft shale 
uplands 


This soil association consists of deep soils that 
formed in glacial til] and shallow soils that formed in 
soft shale. The landscape is moderately steep to steep. 
Local relief ranges from 20 to more than 100 feet. 
This association commonly parallels deeply entrenched 
drainageways. It is mantled with glacial till, but sub- 
sequent erosion and downcutting have exposed both 
till and soft shale on the same slope. 

This association makes up about 5 percent of the 
county. It is about 40 percent Zahl soils, 30 percent 
Cabba soils, and 30 percent minor soils. 

The well drained Zahl soils are on the upper slopes 


and convex ridges. They have a surface layer of dark 
grayish brown loam about 6 inches thick. This layer is 
underlain by light grayish brown and light olive gray 
calcareous loam and clay loam. 

The shallow Cabba soils at the lower elevations in 
the landscape are well drained. They have a surface 
layer of grayish brown loam about 3 inches thick. This 
layer is underlain by light gray loam that grades into 
soft shale at a depth of about.17 inches. 

Minor in this association are Cohagen, Flasher, 
oes Vebar, Regent, Arnegard, Williams, and Max 
soils. 

Cohagen and Flasher soils are in the steep parts of 
the association. Arnegard soils are in swales. Morton, 
Vebar, and Regent soils are at the lower elevations in 
the landscape, and Williams and Max soils are at the 
higher elevations. Slopes are smooth. 

Pasture grasses grow moderately well on the soils 
of this association. Fertility is low, and organic-matter 
content is moderate or low. Available water capacity is 
low to high. The main concern of management is pro- 
tecting the native plant cover from grazing damage 
and subsequent erosion. 

Because of steep slopes, nearly all of this association 
is used for grazing. Forage plants grow moderately 
well. Raising livestock is the main enterprise. 


Soil of Loess Mantled Areas 


The two soil associations in this group are on up- 
lands and terraces east of the Missouri River Valley. 
Areas are 14 mile to 10 miles wide. The soils formed in 
wind deposited silty sediment. 


6. Mandan association 


Deep, nearly level to rolling, well drained, medium 
textured soils on terraces 


This association consists of deep, nearly level to 
sloping soils on terraces and benches adjacent to the 
valley of the Missouri River. Nearly level and gently 
sloping landscapes are most common. Slopes are domi- 
nantly long and smooth. A few short steep slopes occur 
along drainageways. 

The well drained, nearly level to sloping Mandan 
soils are in smooth areas. They have a surface layer of 
dark grayish brown silt loam about 10 inches thick. 
The subsoil is grayish brown silt loam. It is underlain 
by light brownish gray, calcareous silt loam. 

Linton soils, which also are well drained, are in the 
steeper convex areas. Temvik and Wilton soils are on 
side slopes at slightly higher positions in the land- 
scape. Grassna soils are in smooth concave swales. 
Grail soils, which are more clayey throughout, are on 
smooth terraces and in concave areas. 

The soils in this association are well suited to field 
crops, hay crops, and pasture grasses commonly grown 
in the county. Fertility is high, and organic-matter 
content moderate. Available water capacity is high. 
The main concern of management is controlling soil 
blowing. 

Most of the association is used for small grain and 
combination small grain and livestock enterprises. 
About 80 percent is used for cultivated crops. Some 
areas are irrigated. 
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7. Wilton-Williams-Mandan association 


Deep, nearly level to rolling, well drained, medium 
textured and moderately fine textured soils on terraces 
and uplands 


This soil association consists of deep soils on nearly 
level to rolling landscapes where differences in eleva- 
tion range from about 10 to 50 feet. There are a few 
undrained depressions. ‘The soils formed in materials 
deposited by wind and in glacial till. 

This soil association makes up about 5 percent of 
the county. It is about 40 percent Wilton soils (fig. 3), 
20 percent Williams soils, 15 percent Mandan soils, 
and 25 percent Temvik, Linton, Grassna, Bowbells, 
Parnell, and Zahl soils. 

The well drained Wilton soils are nearly level to 
gently sloping. They have a surface layer of dark gray- 
ish brown silt loam about 8 inches thick. The subsoil 
is dark grayish brown and grayish brown silt loam. 
It is underlain by light brownish gray calcareous clay 
loam. 

The well drained Williams soils are gently undu- 
lating to gently rolling. They have a surface layer of 
dark grayish brown loam or clay loam about 5 inches 
thick. The subsoil is grayish brown to brown clay 
loam. It is underlain by light brownish gray and light 


olive brown clay loam that contains a large amount of 
lime in the upper part. 

The nearly level to sloping Mandan soils are in 
smooth areas adjacent to the steep breaks of the 
Missouri River. They have a surface layer of dark 
grayish brown silt loam about 10 inches thick. The 
subsoil is grayish brown silt loam. It is underlain by 
light brownish gray, calcareous silt loam. 

Temvik soils, which are well drained, are in slightly 
convex areas in close association with Wilton soils. 
The more sloping Linton soils are in convex areas 
associated with Mandan soils. Grassna and Bowbells 
soils are in swales and concave areas. Parnell soils are 
mostly in undrained depressions. Zahl soils, which are 
well drained, are on ridges and crests of hills. 

The soils in this association are suited to the field 
crops, hay crops, and pasture grasses commonly grown 
in the county. Fertility is medium or high, and organic- 
matter content is moderate. Available water capacity 
is high. The main farming hazards are soil blowing 
and water erosion. 

‘ About 80 percent of this association is used for culti- 
vated crops. Some farms specialize in cash grain crops. 
Some are combination small grain and livestock enter- 
prises. 


Figure 3.—Typical pattern of soils and parent material in association 7. 
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Soils of Glacio-Lacustrine Areas 


The one soil association in this group occupies 
areas of glacial lake sediment. Areas are mostly nearly 
level, but some are sloping. The soils formed in very 
fine sandy loam, loam, silt loam, and silty clay loam 
textured material. 


8 Roseglen-Makoti association 


Deep, nearly level to moderately sloping, moderately 
well drained, medium textured and moderately fine 
textured soils on lake plains 


This soil association consists of deep soils on glacial 
lake plains. Slopes are typically short. Changes in ele- 
vation are less than 20 feet. 

This association makes up about 2 percent of the 
county. It is about 45 percent Roseglen soils (fig. 4), 
about 40 percent Makoti soils, and 15 percent Tansem, 
Parshall, Lihen, Sinai, and Nutley soils. Max and 
Williams soils are on nearby glacial till plains. 

Roseglen soils have a surface layer of dark grayish 
brown silt about 6 inches thick. The subsoil is grayish 
brown and light olive brown silt loam and loam. It is 
underlain by light olive brown and light yellowish 
brown loam. 


SYS SM Se 


Makoti soils have a surface layer of dark gray silty 
clay loam about 6 inches thick. The subsoil is dark 
grayish brown and grayish brown silty clay and silty 
clay loam. It is underlain by light brownish gray and 
olive yellow stratified silty clay loam. Makoti soils are 
lower in the landscape than Roseglen soils. 

Tansem soils are on convex slopes associated with 
Roseglen soils. The moderately coarse and coarse tex- 
tured Parshall and Lihen soils are on slightly higher 
convex slopes. Nutley and Sinai soils are on fine tex- 
tured parts of the glacial lake plains. 

These soils are well suited to field crops, hay crops, 
and pasture grasses commonly grown in the county. 
Fertility and the organic-matter content are high. 
Available water capacity is high. The main hazard is 
soil blowing. 

Nearly all of this association is used for cultivated 
crops. Most of the area is used for cash crops and 
combination cash crop and livestock enterprises. 


Soils of Glacial Outwash Areas 


The two soil associations in this group oceupy a large 
area in the eastern part of the county and smaller 
areas scattered throughout the county. The soils 


Figure 4.—Typical pattern of soils and parent material in association 8. 
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formed in sandy, gravelly, and loamy material that 
was carried by glacial melt water and deposited on 
terraces and plains and in channels. 


9. Parshall-Lihen-Flaxton association 


Deep, nearly level to rolling, well drained, medium to 
coarse textured soils on outwash plains and sand 
mantled uplands 


This soil association consists of deep soils that 
formed in moderately coarse and coarse textured 
glacial outwash material. Slopes are dominantly nearly 
level to rolling. A few areas of hummocky, wind re- 
worked materials are steeper. 

This association makes up about 1 percent of the 
county. It is about 45 percent Parshall soils (fig. 5), 
about 20 percent Lihen soils, about 15 percent Flaxton 
soils, and 20 percent Krem, Seroco, Telfer, and Ruso 
soils, 

Williams soils are on nearby glacial till plains. 

Parshall and Lihen soils are intermingled in some 
lower lying, undulating areas. Parshall soils have a 
surface layer of dark grayish brown fine sandy loam 
or loam about 5 inches thick. The subsoil is dark gray- 
ish brown and grayish brown fine sandy loam. It is 
underlain by grayish brown and light brownish gray 
caleareous sandy loam and loamy sand. Lihen soils 


have a surface layer of dark grayish brown loamy fine 
sand about 22 inches thick. This layer is underlain by 
grayish brown and light brownish gray loamy sand 
and loamy fine sand. 

Flaxton and Krem soils are in higher lying convex 
positions. In the Flaxton soils the upper 31 inches is 
dark grayish brown or grayish brown fine sandy loam. 
It is underlain by clay loam glacial till. In the Krem 
soils the upper 28 inches is dark grayish brown loamy 
fine sand. It is underlain by clay loam glacial till. 

Seroco and Telfer soils are coarse textured. They are 
in rolling to steep, hummocky, convex areas. Ruso soils 
have a moderately coarse textured surface layer and 
are underlain by sand and gravel. 

Most of the association is suited to the field crops, 
hay crops, and pasture grasses commonly grown in the 
county. Fertility is medium, and the organic-matter 
content is moderate to high. Available water capacity 
is moderate to high. The main concerns of manage- 
ment are controlling soil blowing and maintaining tilth 
and fertility. 

About 75 percent of this association is used for 
cultivated crops. Most of the area is used for small 
grain and combination small grain and livestock enter- 
prises. 


Figure 5.—Typical pattern of soils and parent material in association 9. 
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10. Ruso-Bowdle-Wabek association 


Nearly level to rolling, well drained and excessively 
drained, moderately coarse to medium textured soils 
that are moderately deep to very shallow over sands 
and gravel on outwash plains and terraces 


This association consists mostly of nearly level and 
undulating soils in glacial outwash areas. There are 
numerous ridges and knobs and some areas of low, 
poorly drained soils and marshes. 

This association makes up about 8 percent of the 
county. It is about 50 percent Ruso soils (fig. 6), 20 
percent Bowdle soils, 10 percent Wabek soils, and 20 
percent Manning, Stady, Marysland, Colvin, and Max 
soils. Zahl soils are on nearby glacial till plains. 

The well drained and less sloping Ruso soils are in 
smooth areas. They have a surface layer of dark gray- 
ish brown coarse sandy loam about 14 inches thick. 
The subsoil is grayish brown coarse sandy loam. It is 
underlain by grayish brown, light brownish gray, 
olive gray, and yellowish brown sand and gravel. 

The nearly level and gently sloping Bowdle soils are 
in smooth areas and are somewhat excessively drained. 
They have a surface layer of dark grayish brown loam 
about 13 inches thick. The subsoil is dark grayish 
brown and grayish brown loam. It is underlain by 
light brownish gray sand and gravel. 

Ruso and Bowdle soils are generally not intricately 


associated. Wabek soils, however, are closely associated 
with both Ruso and Bowdle soils. 

The excessively drained Wabek soils are on the 
steeper, convex part of the landscape. They have a 
surface layer of dark grayish brown loam, gravelly 
loam, or coarse sandy loam about 7 inches thick. It is 
underlain by light brownish gray sand and gravel. 

The gently sloping and sloping Manning and Stady 
soils are on the convex parts of the landscape. 

Marysland and Colvin: soils are wet and calcareous 
and are in swales and in low areas. The well drained 
Max soils are gently sloping to rolling and are under- 
lain by loamy glacial till. 

Nearly all of this association is suited to the field 
crops, hay crops, and pasture grasses commonly grown 
in the county. Fertility is low to medium, and organic- 
matter content is moderate or high. Available water 
capacity is very low to moderate. The main concern 
of management is controlling soil blowing and the 
very low to moderate available water capacity. 

About 75 percent of this association is used for 
cultivated crops. Some areas are irrigated. Livestock 
is the major enterprise on the shallower soils. These 
soils are a source of gravel and sand. 


Soils of Bottom Land 
The soil association in this group is on low terraces 


Figure 6.—Typical pattern of soils and parent material in association 10. 
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and flood plains along the Missouri River. The soils 
are nearly level and formed in stratified, recently de- 
posited alluvium that ranges from fine sand to clay in 
exture. 


11. Havrelon-Banks-Lohler association 


Deep, nearly level, moderately well drained to some- 
what excessively drained, fine to medium textured and 
coarse textured soils on bottom land 


This association consists of soils on bottom land of 
the Missouri River. Slopes are dominantly nearly level. 
A few short slopes occur on bench edges and along 
drainage channels. 

This association makes up about 1 percent of the 
county. It is about 65 percent Havrelon soils (fig. 7), 
15 percent Banks soils, 8 percent Lohler soils, and 
12 percent Trembles and Lallie soils and Riverwash. 
Cabba and Zahl soils are on nearby uplands. 

The well drained Havrelon soils, which are medium 
textured and calcareous, are in slightly higher lying 
areas. The surface layer is light brownish gray very 
fine sandy loam, loam, or silty clay loam about 6 
inches thick. It is underlain by light brownish gray 
and grayish brown loam, very fine sandy loam, silty 
clay, and silty clay loam. 


Banks soils, which are coarse textured and some- 
what excessively drained, are on the higher lying parts 
of each terrace. The surface layer is grayish brown 
loamy fine sand and loam. It is underlain by light 
brownish gray fine sand, loam, and loamy fine sand. 

Lohler soils, which are fine textured or moderately 
fine textured, moderately well drained and calcareous, 
are in the lower lying level areas. The surface layer is 
grayish brown silty clay loam or silty clay about 4 
inches thick. It is underlain by light brownish gray, 
grayish brown, and light yellowish brown silty clay 
loam, silty clay, and very fine sandy loam. 

Lallie soils are fine textured and poorly drained. 
Trembles soils are moderately coarse textured and well 
drained. Riverwash, a miscellaneous area near the river, 
is nearly barren, is subject to flooding, and has a water 
table close to the surface. 

Small grain, corn, and alfalfa grow well in most 
areas. Fertility and organic-matter content are low to 
medium, and available water capacity is low to high. 
The main concerns of management are improving 
drainage and maintaining tilth and fertility. 

Approximately 70 percent of this association is 
cultivated. Small grain is the main crop. Alfalfa, corn, 
sugar beets, and tame grasses are also grown. Some 


Figure 7.—Typical pattern of soils and parent material in association 11. 
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areas are irrigated. Much of the uncultivated land is 
in trees, brush, and grass and is used for grazing. 
Some wooded areas are used for wildlife. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in McLean County. Each soil series is described 
in detail, and then, briefly, each mapping unit in that 
series. Unless it is specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil 
series holds true for the mapping units in that series. 
Thus, to get full information about any one mapping 
unit, it is necessary to read both the description of 
the mapping unit and the description of the soil series 
to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is much more detailed and 
is for those who need to make thorough and precise 
studies of soils. Color terms are for dry soil unless 
otherwise stated. The profile described in the series is 
representative for mapping units in that series. If the 
profile of a given mapping unit is different from the 
one described for the series, these differences are 
stated in describing the mapping unit, or they are 
differences that are apparent in the name of the 
mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Aquents, for example, do not belong to a soil 
series, but nevertheless, are listed in alphabetic order 
along with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit and range site 
to which the mapping unit is assigned. The page for the 
description of each mapping unit can be found in the 
“Index to Mapping Units.” 

The names, descriptions, and delineations of soi] in 
this published soil survey do not always agree or join 
fully with soi] maps of adjoining counties published at 
an earlier date. Differences are brought about by 
better knowledge about soils or modification and re- 
finements in soil series concepts. In addition, the corre- 
lation of a recognized soil is based upon the acreage 
of that soil and the dissimilarity to adjacent soils 
within the survey area. Frequently, it is more feasible 
to include soils, small in extent, with similar soils, 
where management and response is much the same, 
rather than set them apart as individuals. The soil 
descriptions reflect these combinations. Other differ- 
ences are brought about by the predominance of differ- 
ent soils in taxonomic units made up by two or three 
series. Still another difference may be caused by the 
range in slope allowed within the mapping unit for 
each survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. 

Many of the terms used in describing soils can be 


found in the “Glossary” at the end of this survey, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the 
Soil Survey Manual (7).2 


Aquents 


Ac—Aquents are somewhat poorly drained, nearly 
level to sloping, coarse textured to moderately fine 
textured soils along and around the edges of lakes, 
intermittent lakes, marshes, and some large depres- 
sions. The surface layer is thin. It is dominantly sandy 
loam or loam, but in some places it is loamy sand or 
cay ‘a It is underlain by unweathered parent ma- 
erial. 

Aquents are low in organic-matter content and plant 
nutrients, They are subject to flooding. In some areas 
they are moderately or strongly saline. In others, they 
are moderately stony or gravelly. 

Nearly all the acreage is used for pasture. Part of it 
has been cultivated. Management is needed to main- 
tain good stands of native grass. Capability unit VIw— 
SL; range site not assigned. 


Aquolls 


Af-——Aquolls are in large, deep closed depressions, 
mainly in the Missouri Coteau physiographic area of 
the county. The areas are covered by water most of 
the time, except during periods of prolonged drought. 
Cattails, bulrushes, reeds, and sedges grow along the 
margins where the water is shallow. Open water is 
nearly always in the center. The surface layer is thick 
and black. The underlying material is glacial till, local 
alluvium, and lake sediment that range from loamy 
fine sand to clay. The organic-matter content is high. 

Aquolls have no agricultural value, except to supply 
water for livestock. Aquolls are important for water- 
fowl and other wildlife. Capability class VIIIw-1; 
range site not assigned. 


Arnegard Series 


The Arnegard series consists of deep, nearly level to 
moderately sloping, well drained loams. These soils 
formed in alluvium in swales. 

In a representative profile the surface layer is dark 
grayish brown loam about 11 inches thick. The friable 
subsoil, about 14 inches thick, is dark grayish brown 
loam, The underlying material is mottled light brown- 
ish gray and grayish brown loam. 

Permeability is moderate, and available water ca- 
pacity is high. The organic-matter content is high. 
Fertility is high. 

Most of the acreage is in crops. The native vegeta- 
tion is mid and short prairie grasses. 

Representative profile of Arnegard loam, 1 to 3 per- 
cent slopes, in cultivated field 2,160 feet north and 480 
feet east of southwest corner sec. 3, T. 147 N., R. 86 W. 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate medium granular 
structure; soft, friable, slightly sticky 


1 Italic numbers in parenthesis refer to Literature Cited, p. 216. 
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TABLE 1.—Acreage and proportionate extent of the soils 


12 
eel Soil name Acres 
Ac Aquents: 222 c2oo0 toe ose e 720 
AL Aquolls 25ote so 5enscoee sacle 10,3800 
AcA Arnegard loam, 1 to 3 

percent slopes __-__-._--_--~-_ 9,900 
ArB Arnegard loam, 3 to 6 

percent slopes _--__--_-------_ 1,950 
Arc Arnegard loam, 6 to 9 

percent slopes ~-.-_-----_--.-~ 483 
Ba Banks loamy fine sand ---------- 1,350 
Bk Banks: loam < scones sche enccewe. 690 
BoA Bowbells loam, 1 to 3 

percent slopes ~.--..._--.----_ 17,100 
BsB Bowbells-Williams loams, 3 to 6 

percent slopes ~.-------------- 8,700 
BwA Bowdle loam, 1 to 3 

percent slopes —---_--_-------- 17,600 
ByB Bowdle-Stady loams, 3 to 6 

percent slopes _---_---_--..--. 8,400 
ByC Bowdle-Stady loams, 6 to 9 

percent slopes _---_-------.--_ 538 
CaE Cabba complex, 15 to 35 

percent slopes ------~---___--_ 5,600 
CbF Cabba-Shale outcrop complex, 

25 to 60 percent slopes -___-.-_ 1,180 
ChD Cohagen-Vebar complex, 9 to 

15 percent slopes _--------~-_- 4,900 
ChE Cohagen-Vebar complex, 15 to 

85 percent slopes ------..--~__ 2,730 
Co Colvin silty clay loam ~--------_- 8,330 
Dm Dimmick elay ~--.------------.~- 1,250 
Dv Divide loam aiacccouqs- ese 1,950 
FaA Falkirk loam, 1 to 3 

percent slopes --_--_---------- 22,800 
FaB Falkirk loams, 8 to 6 

percent slopes _-----------~--- 8,800 
FbA Falkirk and Max loams, 1 to 3 

percent slopes _._-_-_-_-------- 13,300 
FbB Falkirk and Max loams, 3 to 6 

percent slopes --_-__--_---~--- 17,300 
FbC Falkirk and Max loams, 6 to 9 

percent slopes ~----_---------- 1,150 
FIA Farnuf loam, 1 to 3 

percent slopes __.-__-_____---_ 487 
FEB Farnuf loam, 3 to 6 

percent slopes ------------~--- 1,050 
FID Flasher fine sandy loam, 6 to 15 

percent slopes ~-------_----_-- 560 
FIE Flasher fine sandy loam, 15 to 35 

percent slopes --_-----_-_-_--- 570 
FnA Flaxton fine sandy loam, 1 to 3 

percent slopes _-------_--_~_-- 1,100 
FnB Flaxton fine sandy loam, 3 to @ 

percent slopes _._-----_---~-__ 5,300 
Fac Flaxton fine sandy loam, 6 to 9 

percent slopes --_--_------_--_ 1,250 
Fs Fossum fine sandy loam ~-------- 222 
GaA Grail silty clay loam, 1 to 3 

percent slopes ------_-_------- 5,600 
GaB Grail silty clay loam, 3 to 6 

percent slopes .-_-__--_--.__-- 770 
Ga Grano silty clay ------.--------- 620 
GoA Grassna silt loam, 1 to 3 

percent slopes _-____-__--__--- 2,100 
HaA Hamerly loam, 1 to 3 

percent slopes _____--__-__--~-- 2,450 
Hk Harriet-Saline land complex ~---- 13,500 
Hn Havrelon very fine sandy loam --- 4,850 
Ho Havrelon silty clay loam —~-__~--- 4,900 
Hs Heil silty clay loam —--_----_--.__ 680 
KeB Krem loamy fine sand, 1 to 6 

percent slopes _-_-__-_-______-_ 550 
La Lallie soils --------------~---~-- 1,030 


Percent 


nO 


eat Sesres es -e s 
HY Bho Dy BH BR VR 


| 


ata Soil name Acres 
LeB Lihen loamy fine sand, 1 to 6 

percent slopes --_-_-_~---_---- 2,960 
Lec Lihen loamy fine sand, 6 to 9 

percent slopes --_~-_--_-~----- 485 
LaE Lihen-Zahl complex, 9 to 25 

percent slopes _-_----------_-_ 830 
LmB Linton-Mandan silt loams, 3 to 6 

percent slopes _-_--_-_------__ 990 
Lmc Linton-Mandan silt loams, 6 to 9 

percent slopes .-_--_---_---__- 358 
LmD Linton-Mandan silt loams, 9 to 15 

percent slopes _------_~--_---_ 186 
LmE Linton-Mandan silt loams, 15 to 

40 percent slopes _--_-_________ 209 
Lw Lohler silty clay loam _._--______ 970 
Ly Lohler silty clay ---~__ bea 187 
Ma Makoti silty clay loam __ -}| 18,300 
MdA Mandan silt loam, 1 to 8 

percent slopes _______.__-_____ 8,300 
MdB Mandan silt loam, 8 to 6 

vercent slopes __.___________~.- 5,900 
MdC Mandan silt loam, 6 to 9 

percent slopes _-___-______-___ 1,200 
Mf Marysland loam ~.--_.-_--_--_-- 4,100 
MaB Max loam, 3 to 6 percent slopes___| 51,600 
MhC Max-Bowbells-Zahl loams, 6 to 9 

percent slopes --_-_-__---_----_ 4,100 
MIC Max-Zahl loams, 6 to 9 

percent slopes ---_--.----.---- 112,300 
MID Max-Zahl loams, 9 to 15 

percent slopes ----__________._ 44,750 
MoC Morton loam, 3 to 9 

percent slopes _----__._.---.__ 900 
NbA Niobell-Williams loams, 1 to 3 

percent slopes _-----._.__-_--- 1,600 
NbB Niobell-Williams loams, 3 to 6 

percent slopes _.-----.________ 570 
NmB Noonan-Miranda complex, 1 to 6 

percent slopes _____----____.__ 920 
NmD Noonan-Miranda complex, 6 to 15 

percent slopes ------~---__-___ 329 
NtaA Nutley silty elay, 1 to 3 

percent slopes ~----------_____ 560 
NtB Nutley silty clay, 3 to 6 

percent slopes _--_-__-_-_______ 
Or Orthents, loamy —------- 
Pa Parnell silty clay loam 
Po Parnell silty clay loam, very wet._ 6,890 
PhA Parshall fine sandy loam, 1 to 3 

percent slopes _-_--_--__---____ 83,450 
PhB Parshall fine sandy: loam, 8 to 6 

percent slopes ---_-_-------_--- 5,300 
PhC Parshall fine sandy loam, 6 to 9 

percent slopes --_.---------_-- 1,838 
PhD Parshall fine sandy loam, 9 to 15 

percent slopes _________-______ 480 
PoA Parshall loam, 1 to 3 

percent slopes --_-_----------_ 1,750 
PoB Parshall loam, 8 to 6 

percent slopes ----_--.._._._.. 1,700 
RgC Regent silty clay loam, 3 to 9 

percent slopes ---.-----_~_---- 1,250 
RhB Rhoades complex, 1 to 9 

percent slopes 2,450 
Rm Riverwash ~--_.~ 322 
Ro Roseglen silt loam —~-.-~~. 13,600 
RpB Roseglen-Tansem complex, 

percent slopes ---------------- 1,900 
RpC Roseglen-Tansem complex, 6 to 9 

percent slopes .---_-----------_ 202 
RsA Ruso coarse sandy loam, 1 to 3 

percent slopes _----------_---_ 14,900 


Percent 


Map 


symbol 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


Soil name Acres Percent 
Ruso-Manning coarse sandy 

loams, 3 to 6 percent slopes _---| 19,500 1.5 
Ruso-Manning coarse sandy 

loams, 6 to 9 percent slopes __-_ 570 @) 
Ruso-Manning complex, 3 to 6 

percent slopes ~--.-.----_----- 12,800 1.0 
Ruso-Wabek complex, 6 to 9 

percent slopes ~----_.--------- 1,850 0.1 
Ruso soils, 1 to 3 percent slopes___ 6,900 0.5 
Seroco fine sand, 9 to 25 

percent slopes _-____------~_-- 142 C) 
Sinai silty elay ----------------_ 5,300 0.4 
straw: loam: -o-52.025o ee ekaee 1,500 0.1 
Straw soils, channeled _________-_ 1,300 0.1 
Telfer-Lihen loamy fine sands, 

8 to 9 percent slopes _-_-__-___ 800 0.1 
Tonka-Parnell complex ~~.-.-----~ 8,700 0.7 
Trembles fine sandy loam ________ 1,450 01 
Vebar-Williams fine sandy loams, 

83 to 9 percent slopes ---_-__-__-_ 1,600 0.1 
Wabek-Max-Zahl loams, 1 to 6 

percent slopes ______-_-------_ 630 0.1 
Wabek-Max-Zahl loams, 6 to 15 

percent slopes __-----.-_.___-~ 3,600 0.3 
Wabek soils, 1 to 6 

percent slopes ~.-_-______.____ 5,800 0.4 
Wabek soils, 6 to 15 

percent slopes _.---__________. 13,800 1.0 
Williams stony loam, 1 to 9 

percent slopes ____-_-_-_______ 485 () 
Williams clay loam, 1 to 8 

percent slopes __-____--_--____ 2,500 0.2 


Map 


symbol 


WmB 


Soil name Acres Percent 

Williams clay loam, 8 to 6 

percent slopes ------------__-_ 8,200 0.2 
Williams-Bowbells loams, 1 to 3 

percent slopes ~--____-_________ 142,500 10.8 

| Williams-Bowbells loams, 3 to 6 

percent slopes __._-_____-_-_-- 832,500 25.2 
Williams-Bowbells loams, 6 to 9 

percent slopes ___---________-_ | 34,400 2.6 
Williams-Bowbells-Zah! loams, 

8 to 6 percent slopes -_-__-_.-_-- 12,200 0.9 
Williams loam, mine sink, 1 to 

6 percent slopes -_._-_________ 227 i) 
Wilton silt loam, 1 to 3 

percent slopes --_-_-..-____.__ 14,100 1.1 
Wilton-Temvik silt loams, 8 to 6 

percent slopes _.._________-_._ 18,500 1.4 
Wilton-Williams silt loams, 6 to 9 

percent slopes _-___-_-____-_-_ 4,800 0.4 
Zahl-Cabba complex, 15 to 35 

percent slopes _-____________ 31,400 2.4 
Zahl-Max loams, 9 to 35 

percent slopes —..-_._.----._.- 61,500 AT 
Zahl-Max-Parnell complex, 15 to 

85 percent slopes ~_-..________-_ 16,100 1.2 
Zahl-Williams loams, 8 to 9 

percent slopes __ 12,900 1.0 

Cut and fill land 1,460 0.1 

Gravel pits -.-_-__ 800 0.1 

Intermittent lake 3,100 0.2 

Lake ~_-----.._ 4,200 0.3 

Total an ese scent ees t 321,600 100.0 


? Less than 0.1 percent. 


and slightly plastic; slightly acid; abrupt 
smooth boundary. 


A12—6 to 11 inches; dark grayish brown (10YR 


4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate medium subangu- 
lar blocky structure parting to moderate 
medium granular; soft, friable, slightly 
sticky and slightly plastic, neutral; grad- 
ual wavy boundary. 


B2—11 to 25 inches; dark grayish brown (10YR 


4/2) loam, very dark grayish brown 
(10YR 8/2) when moist; moderate me- 
dium prismatic structure parting to 
weak fine subangular blocky; soft, fri- 
able, slightly sticky and slightly plastic; 
neutral; abrupt wavy boundary. 


C1lca—25 to 40 inches; light brownish gray (2.5Y 


6/2) loam, grayish brown (2.5Y 5/2) 
when moist; few fine faint mottles of 
gray (10YR 6/1); weak medium sub- 
angular blocky structure parting to weak 
fine granular; slightly hard, friable, 
slightly sticky and_ slightly plastic; 
strong effervescence; mildly alkaline; 
diffused wavy boundary. 


C2—40 to 50 inches; grayish brown (2.5Y 5/2) 


loam, dark grayish brown (2.5Y 4/2) 
when moist; few fine distinct brown to 
dark brown (10YR 4/3) mottles that are 
common fine distinct gray (5Y 5/1) 


when moist; massive; slightly hard, fri- 
able, slightly sticky and slightly plastic; 
slight effervescence; mildly alkaline; dif- 
fused wavy boundary. 


C8—50 to 60 inches; light brownish gray (2.5Y 


6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; common medium dis- 
tinct gray (5Y 5/1) and few medium 
prominent yellowish red (5YR 4/8) 
mottles; massive; slightly hard, friable, 
slightly sticky and slightly plastic; slight 
effervescence; mildly alkaline. 


The A horizon is typically loam, but is silt loam in 
places. The B horizon ranges from loam and light clay 
loam to silt loam. The C horizon is generally calcareous 
above 40 inches. It ranges from sandy loam to clay 
loam. It formed in local alluvium from glacial till or 
deeply weathered soft shale. 

Arnegard soils are associated in the landscape with 
Williams, Max, and Zahl soils. They formed in al- 
luvium, and the associated soils formed in glacial till. 

ArA—Arnegard loam, 1 to 3 percent slopes. This 
soil occurs as long narrow areas in drainageways and 
swales in the uplands. It has the profile described as 
representative of the series. Included in mapping were 
small areas of Williams, Bowbells, Falkirk, Grail, 
Parnell, and Zahl soils. 

This soil has slow runoff and is only slightly sus- 
ceptible to erosion. It is suited to all crops commonly 
grown in the county. The chief management needs are 


14 SOIL SURVEY 


conserving moisture and maintaining fertility and 
tilth. Most of the acreage is in crops. A few areas are 
in native range, Capability unit IIc-6; Overflow range 
site. 

ArB—Arnegard loam, 3 to 6 percent slopes. This soil 
occurs as long narrow areas in swales and on foot 
slopes. Included in mapping were small areas of Wil- 
liams, Bowbells, Grail, Falkirk, Tonka, Parnell, and 
Zahl soils. 

This soil has slow runoff and is slightly susceptible 
to water erosion. It is suited to all crops commonly 
grown in the county. The main management concerns 
are controlling erosion, conserving moisture, and main- 
taining fertility and tilth. Most of the acreage is in 
crops. A few areas are in native range. Capability 
unit IIe—6; Silty range site. ; : 

ArC—Arnegard loam, 6 to 9 percent slopes. This soil 
occurs as long narrow areas on concave foot slopes or 
in swales. It is about 75 percent Arnegard soils and 25 
percent Williams and Bowbells soils. Included with 
this soil in mapping were small areas of Grail, Zahl, 
Max, and Cabba soils. 

This soil has slow to medium runoff and is moder- 
ately susceptible to erosion. It is suited to all crops 
commonly grown in the county. The chief management 
needs are controlling erosion, conserving moisture, 
and maintaining fertility and tilth. About half the 
acreage is in crops. The rest is in native range or 
pasture. Capability unit IIIe-6; Silty range site. 


Banks Series 


The Banks series consists of deep, level, somewhat 
excessively drained soils on low terraces and bottom 
lands. These soils formed in sandy and loamy alluvium. 

In a representative profile the surface layer is gray- 
ish brown loamy fine sand about 4 inches thick. The 
underlying material is light brownish gray loamy fine 
sand, loam, and fine sand. It is calcareous and has 
several thin stratifications of loam. 

Permeability is moderately rapid or rapid in the 
surface layer and rapid in the underlying material. 
Available water capacity, organic-matter content, and 
natural fertility are low. 

Nearly all the acreage is in native vegetation. A few 
areas are cultivated. Banks soils support a variety of 
vegetative types ranging from a sparse stand of native 
grasses to a fair stand of cottonwood and willow. The 
understory is grasses and shrubs. 

Representative profile of Banks loamy fine sand in 
native vegetation 2,000 feet west and 600 feet north of 
southeast corner sec. 5, T. 143 N., R. 81 W. 

A1i—0 to 4 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5¥ 4/2) when moist; weak fine gran- 
ular structure; soft, very friable, 
nonsticky and nonplastic; slight effer- 
vescence; neutral abrupt boundary. 

Ci—4 to 33 inches; light brownish gray (2.5Y 
6/2) fine sand, dark grayish brown 
(2.5Y 4/2) when moist; single grained; 
loose, nonsticky and nonplastic, slight 
effervescence; mildly alkaline; abrupt 
boundary. 

C2—33 to 36 inches; light brownish gray (2.5Y 


ra loam, dark grayish brown (2.5Y 

4/2) when moist; massive; slightly hard, 
very friable, slightly sticky and slightly 
plastic; strong effervescence; mildly 
alkaline; abrupt boundary. 

C3—26 to 44 inches; light brownish gray (2.5Y 
6/2) fine sand, dark grayish brown 
(2.5Y 4/2) when moist; single grained; 
loose, nonsticky and nonplastic; strong 
effervescence; mildly alkaline; abrupt 
boundary. 

C4—44 to 52 inches; light brownish gray (2.5Y 

; 5/2) loam, dark grayish brown (2.5Y 
4/2) when moist; massive; slightly hard, 
very friable, slightly sticky and slightly 
plastic; strong effervescence; mildly 
alkaline; abrupt boundary. 

C5—52 to 60 inches; light brownish gray (2.5Y 
6/2) loamy fine sand, dark grayish 
brown (2.5Y 4/2) when moist; single 
grained; loose, nonsticky and nonplastic; 
strong effervescence; mildly alkaline. 

The A horizon is 2 to 7 inches thick and is grayish 
brown or light brownish gray. It is tvpically loam or 
loamy fine sand, but the range includes clay loam. 

The C horizon ranges from grayish brown to light 
gray. It is mainly strata of loamy fine sand and fine 
sand. Several strata 4. inch to 8 inches thick ranging 
from clay loam to sandy loam occur in the C horizon. 
Strata of gravelly material are in a few places. 

Banks soils are associated in- the landscape with 
Trembles, Haverlon, and Seroco soils. They contain 
more sand throughout the profile than Trembles and 
Haverlon soils, and they have a stratified C horizon 
lacking in Seroco soils. 

Ba—Banks loamy fine sand. This level soil is on bot- 
tom land and low terraces. It has the profile described 
as representative of the series. Slopes are 0 to 1 per- 
cent. Areas are irregular in shape and occur as long 
stringers. Included in mapping were small areas of 
ae fine sandy loam, Havrelon loam, and Banks 
oam. 

This soil has very slow runoff. It is subject to flood- 
ing when ice jams occur in spring. At other times it is 
effectively protected by the Garrison Dam. 

Nearly all the acreage is used for grazing. A few 
areas are cultivated but should be seeded to grass. 
Soil blowing is a hazard if the plant cover is removed. 
Management is needed to maintain a good stand of 
grass. Capability unit Vle-2; range site not assigned. 

Bk—Banks loam. This level soil is on bottom land 
and low terraces. It occurs as long irregular stringers. 
Slopes are 0 to 1 percent. The profile is similar to the 
one described as representative of the series, but the 
surface layer is loam 6 to 10 inches thick. 

Included in mapping were small areas of Banks 
loamy fine sand, Trembles fine sandy loam, and Hav- 
relon loam. Also included were a few areas where the 
loam is 10 to 25 inches thick. 

This soi] has very slow runoff. Permeability is mod- 
erately rapid in the loam material and rapid below. 
Soil blowing is a hazard if the plant cover is removed. 
Garrison Dam effectively protects this soil from flood- 
ing unless ice jams occur in spring. 

This soil is suited to small grain and alfalfa. About 
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half the acreage is cleared and used for crops. The 
rest is in native vegetation. The chief management 
concerns are controlling soil blowing, conserving mois- 
ture, and maintaining fertility and tilth. Capability 
unit IVe-5L; range site not assigned. 


Bowhells Series 


The Bowbells series consists of deep, nearly level to 
gently rolling, moderately well drained loams. These 
soils formed in glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick. The subsoil, 
about 16 inches thick, is dark grayish brown loam in 
the upper 8 inches and grayish brown firm clay loam 
in the lower 8 inches.. The underlying material is light 
brownish gray and light yellowish brown clay loam. 

Permeability is moderate in the subsoil and mod- 
erately slow in the underlying material. Available 
water capacity is high. The organic-matter content is 
high. Natural fertility is high. 

Most of the acreage is cultivated and used for small 
grain and alfalfa. The native vegetation is mid and 
short prairie grasses. 

Representative profile of Bowbells loam, 1 to 3 per- 
cent slopes, in cultivated field 30 feet north and 200 
ae east of southwest corner sec. 26, T. 144 N., R. 

W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak fine granular struc- 
ture; hard, very friable, slightly sticky 
and slightly plastic; slightly acid; abrupt 
boundary. 

B21—9 to 17 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
prismatic structure parting to moderate 
coarse angular blocky; hard, very fri- 
able, slightly sticky and slightly plastic; 
many very fine pores, mildly acid; clear 
boundary. 

B22t—17 to 23 inches; grayish brown (2.5Y 5/2) 
clay loam, very dark grayish brown 
(2.5Y 3/2) when moist; moderate me- 
dium prismatic structure parting to 
strong medium angular blocky; hard, 
firm, sticky and plastic; common very 
fine pores; continuous clay films; neu- 
tral; clear boundary. 

B8ca—23 to 25 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; weak coarse prismatic 
structure parting to strong medium and 
coarse angular blocky; hard, friable, 
sticky and plastic; common very fine 
pores; patches of clay films; slight effer- 
vescence; neutral; clear boundary. 

Clca—25 to 30 inches; light brownish gray (2.5Y 
6/2) clay loam, dark grayish brown 
(2.5Y 4/2) when moist; massive; hard, 
friable, slightly sticky and slightly plas- 
tic; common very few pores; few soft 
masses and few threads of lime; violent 


effervescence; mildly alkaline; gradual 
boundary. 

C2—30 to 47 inches; light brownish gray (2.5Y 
6/2) clay loam, dark grayish brown 
(2.5Y 4/2) when moist; massive; hard, 
friable, slightly sticky and slightly plas- 
tic; few threads and soft masses of lime; 
violent effervescence; mildly alkaline; 
gradual boundary. 

C3—47 to 60 inches; light yellowish brown (2.5Y 
6/3) clay loam, olive brown (2.5Y 4/3) 
when moist; massive; hard, friable, 
slightly sticky and slightly plastic; few 
soft masses of lime; strong effer- 
vescence; mildly alkaline. 

The A horizon is typically loam but in places is silt 
loam or clay loam. The C horizon is loam or clay loam. 

Bowbells soils are associated in the landscape with 
Williams and Max soils. They are not so well drained 
as those soils. 

BoA—Bowbells loam, 1 to 3 percent slopes. This 
nearly level soil is in broad swales and concave areas. 
Included in mapping were small areas of Williams, 
Tonka, Parnell, Arnegard, and Max soils. 

This soil has slow runoff and is only slightly sus- 
ceptible to erosion. It is used mostly for crops and is 
suited to all crops commonly grown in the county. The 
chief management needs are conserving moisture and 
maintaining fertility and tilth. Capability unit IIc-6; 
Overflow range site. 

BsB—-Bowbells-W illiams loams, 3 to 6 percent slopes. 
This undulating to gently sloping mapping unit oc- 
cupies swales in the uplands. It is 60 percent Bowbells 
loam and 40 percent Williams loam. Williams soil is 
on the higher and slightly convex slopes. Included in 
mapping were small areas of Tonka, Parnell, Arne- 
gard, and Max soils. 

This mapping unit has slow runoff and is slightly 
susceptible to erosion. It is used mostly for crops and 
is suited to all crops commonly grown in the county. 
The chief management concerns are controlling ero- 
sion, conserving moisture, and maintaining fertility 
and tilth. Capability unit IIle—6; Silty range site. 


Bowdle Series 


The Bowdle series consists of nearly level to gently 
rolling, well drained soils that are moderately deep 
over sand and gravel. These soils formed in loamy 
material underlain by sand and gravel glacial out- 
wash. 

In a representative profile the surface layer is dark 
grayish brown loam about 18 inches thick. The very 
friable subsoil, about 19 inches thick, is dark grayish 
brown loam in the upper 15 inches and grayish brown 
loam in the lower 10 inches. The underlying material 
is light brownish gray gravelly loamy sand. 

Permeability is moderate in the subsoil and very 
rapid in the underlying material. Available water ca- 
pacity is moderate. The organic-matter content is high. 
Natural fertility is medium. 

Most of the acreage is cultivated and used for small 
grain, corn, and alfalfa. The native vegetation is mid 
and short prairie grasses, 
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Representative profile of Bowdle loam, 1 to 3 per- 


cent slopes, in cultivated field 550 feet east and 30 feet. 


south of northwest corner sec. 10, T. 143.N., R. 80 W. 
Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; neu- 

tral; abrupt boundary. 

A12—7 to 18 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak medium prismatic 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; neu- 
tral; gradual boundary. 

B21—18 to 22 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate medium prismatic 
structure parting to moderate medium 
blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
very fine pores; patches of clay films; 
neutral; gradual boundary. 

B22—22 to 28 inches; grayish brown (10YR 5/2) 
heavy loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium prismatic structure parting to 
moderate medium blocky; slightly hard, 
very friable, slightly sticky and slightly 
plastic; many fine pores; thin continuous 
clay films; neutral; clear wavy boundary. 

B8ca—28 to 32 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; weak medium prismatic 
structure; slightly hard and _ slightly 
plastic; common very fine pores; com- 
mon gravel; strong effervescence; mildly 
alkaline; clear wavy boundary. 

TIC1—32 to 48 inches; light brownish gray (2.5Y 
6/2) gravelly loamy sand, light olive 
brown (2.5Y 5/3) when moist; single 
grained; loose, nonsticky and nonplastic; 
violent effervescence; mildly alkaline. 

The Bowdle soils in McLean County have a slightly 
drier moisture regime than is described as typical of 
the series. 

The A horizon is 6 to 8 inches thick and ranges 
from very dark gray to dark grayish brown. It is 
typically loam, but in places is clay loam. 

The B horizon is 5 to 20 inches thick and is dark 
grayish brown or grayish brown. It is loam or light 
clay loam. Clay films occur in some pedons. The B38 
horizon is lacking in places. Depth to carbonates 
ranges from 20 to 40 inches. 

Depth to the IIC horizon is typically about 30 inches, 
but ranges from 20 to 40 inches. The texture ranges 
from gravelly loamy sand to gravel. A weakly to mod- 
erately expressed horizon of lime accumulation is in 
the upper part of the IIC horizon, 

Bowdle soils are associated in the landscape with 
ier soils. They have a thicker A horizon than Stady 
soils. 

BwA—Bowdle loam, 1 to 3 percent slopes. This nearly 
level soil occurs as broad smooth areas. Areas are 
small to large in size and irregular in shape. This soil 


has the profile described as representative of the series 
(fig. 8). Included in mapping were small areas of 
Stady, Arnegard, and Wabek soils. In a few spots the 
soil is moderately or strongly affected by salts. In 
some the surface is gravelly. 

This soil has slow runoff and is only slightly sus- 
ceptible to erosion. It is suited to all crops commonly 
grown in the county. Most areas are used for crops. 
The chief management needs are conserving moisture 
and maintaining fertility and tilth. Capability unit 
IlJs-6; Silty range site. 

ByB—Bowdle-Stady loams, 3 to 6 percent slopes. 
This undulating to gently sloping mapping unit is 
about 70 percent Bowdle loam and 380 percent Stady 
loam. The Stady soil has the profile described as repre- 
sentative of the series. It has a thinner surface layer 
than Bowdle loam. It is in slightly convex parts of the 
landscape. Included in mapping were small areas of 


Figure 8.—Profile of Bowdle loam showing gravelly loamy sand 
at a depth of 32 inches. 
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Arnegard, Ruso, and Wabek soils. In spots, the surface 
is gravelly. 

This mapping unit is well drained, has slow or me- 
dium runoff, and is moderately susceptible to erosion. 
It is used mostly for crops and is suited to all crops 
commonly grown in the county. The chief management 
needs are controlling erosion, conserving moisture, 
and maintaining fertility and tilth. Capability unit 
IIlIes-6; Silty range site. 

ByC—Bowdle-Stady loams, 6 to 9 percent slopes. 
This gently rolling to moderately sloping mapping unit 
is about 60 percent Bowdle loam, 35 percent Stady 
loam, and 5 percent Wabek loam. The Stady loam has 
a thinner surface layer than Bowdle loam. It is on the 
upper slopes and convex parts of the landscape. In- 
cluded in mapping are small areas of Arnegard and 
Ruso soils. In spots the surface is gravelly. 

This mapping unit has medium runoff and is highly 
susceptible to erosion. It has medium fertility. It is 
suited to all crops commonly grown in the county. 
More than half the acreage is cropped. The main con- 
cerns of management are controlling erosion, con- 
serving moisture, and maintaining fertility and tilth. 
Capability unit [Ves—6; Silty range site. 


Cabba Series 


The Cabba series consists of shallow, hilly to very 
steep, well drained loams on hills and ridges in up- 
lands. These soils formed in calcareous, soft loamy 
shale beds. 

In a representative profile the surface layer is gray- 
ish brown loam about 3 inches thick. The underlying 
material is light gray loam to 17 inches. Shale is at 
17 inches. 

These soils have very rapid runoff. Permeability is 
moderate. Available water capacity, the organic- 
matter content, and fertility are low. 

Nearly all the acreage is in native range. A few 
small areas are cultivated. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Cabba loam in grassy area 
of Cabba-Shale outcrop complex, 25 to 60 percent 
slopes, 1,500 feet north and 550 feet east of southwest 
corner sec. 18, T. 144 N., R. 84 W. 

A1l—0 to 3 inches; grayish brown (2.5Y 5/2) 
loam, very dark grayish brown (2.5Y 
3/2) when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
roots; slight effervescence; mildly alka- 
line; clear boundary. 

C1—3 to 17 inches; light gray (2.5Y¥ 7/2) loam, 
grayish brown (2.5¥ 5/2) when moist; 
weak medium prismatic — structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; many roots; strong 
effervescence; mildly alkaline; gradual 
boundary. 

C2—17 to 60 inches; pale yellow (5Y 7/8) soft 
loam shale, olive (5Y 5/3) when moist; 
moderate thick platy structure; hard, 
firm, slightly sticky-and slightly plastic; 
few roots; strong effervescence; moder- 
ately alkaline. 


The A horizon is grayish brown or light brownish 
gray and 2 to 5 inches thick. It ranges from very fine 
sandy loam to silty clay loam. It lacks free lime in 
some pedons and has strong effervescence in others. 

The C1 horizon ranges from grayish brown to light 
gray or pale yellow. The texture is loam or silt loam. 

The C2 horizon is soft, massive or platy, fine grained 
sandstone, or interbedded sandstone, siltstone, and 
shale. The depth to soft shale ranges from 10 to 20 
inches. 

Cabba soils are associated in the landscape with 
Morton and Zahl soils and are less deep than those 
soils. 

CaE—Cabba complex, 15 to 35 percent slopes. This 
hilly and steep mapping unit is on uplands. It is about 
40 percent Cabba loam, 25 percent a soil resembling 
Cabba loam but with a clay loam and clay texture, 
10 percent Cohagen soil, and 25 percent minor soils. 
Some of the minor soils are Regent, Morton, Vebar, 
Arnegard, and Zahl soils on smooth slopes, swales, and 
foot slopes. 

This mapping unit has very rapid runoff and is very 
susceptible to erosion. The entire area is used for 
grazing. Management is needed to maintain the stands 
of native grass. Capability unit Vle-Sw; Shallow 
range site. 

CbF—Cabba-Shale outcrop complex, 25 to 60 per- 
cent slopes. This steep and very steep mapping unit is 
on uplands. It occurs as narrow rounded ridge crests 
between steep drainageways. It is about 50 percent 
Cabba loam, 30 percent barren or nearly barren Shale 
outcrop, and about 20 percent minor soils. The Cabba 
soil has the profile described as representative of the 
series. The texture and depth to shale range greatly 
within short distances, depending on the kind of shale. 
Layers of sandstone and clayey shale occur in this 
unit. Included in mapping were small areas of Morton, 
Zahl, Regent, Williams, Wilton, Temvik, Mandan, 
Arnegard, Grail, Vebar, and Straw soils on smoother 
slopes. 

This unit has very rapid runoff and is very sus- 
ceptible to erosion. The entire area is used for range. 
Management is needed to maintain the stands of na- 
tive grass. Capability unit VIIle-Sw; Cabba soil in 
Sow range site; Shale outcrop, range site not as- 
signed. 


Cohagen Series 


The Cohagen series consists of shallow, strongly 
sloping to steep, well drained, loamy soils. These soils 
are on hills, ridges, and steep slopes on uplands. They 
formed in calcareous soft sandstone. 

In a representative profile the surface layer is gray- 
ish brown loam about 3 inches thick. The underlying 
material is grayish brown and light brownish gray 
sandy loam. Sandstone is at 18 inches. 

Permeability is moderately rapid. The available 
water capacity, the organic-matter content, and fer- 
tility are low. 

Most areas are in native grass and are best suited 
for this purpose. The native vegetation is mid and 
short prairie grasses. 

Representative profile of Cohagen loam in grassy 
area of Cohagen-Vebar complex, 9 to 15 percent slopes, 
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2,300 feet south and 1,050 feet west of northeast 
corner sec. 8, T. 148 N., R. 90 W. 

A1l—0 to 3 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and nonplastic; many 
roots; neutral; clear boundary. 

AC—8 to 8 inches; grayish brown (2.5Y 5/2) 
sandy loam, dark grayish brown (2.5Y 
4/2) when moist; weak medium sub- 
angular blocky structure parting to mod- 
erate fine granular; slightly hard, very 
friable, nonsticky and nonplastic; many 
roots; neutral; clear boundary. 

C1—8 to 18 inches; light brownish gray (2.5¥ 
6/2) sandy loam, grayish brown (2.5Y 
5/2) when moist; weak coarse prismatic 
structure parting to weak coarse sub- 
angular blocky; slightly hard, very fri- 
able, nonsticky and nonplastic; common 
roots; few threads of segregated lime; 
strong effervescence; mildly alkaline; 
gradual boundary. 

C2—18 to 60 inches; light gray (2.5Y 7/2) soft 
sandstone, light olive brown (2.5Y 5/4) 
when moist; massive; tendency to sep- 
arate on bedding plains; slightly hard, 
very friable, nonsticky and nonplastic; 
few seams of segregated lime in upper 
few inches; strong effervescence; mildly 
alkaline. 

The A horizon is 2 to 5 inches thick and is domi- 
nantly grayish brown. It is fine sandy loam, sandy 
loam, or loam. Effervescence is none to strong. 

The C horizon ranges from light gray to olive 
yellow. It is sandy loam or fine sandy loam. 

The underlying material is soft, massive or platy, 
fine grained sandstone. The depth to soft sandstone 
ranges from 10 to 20 inches. 

Cohagen soils are associated in the landscape with 
Vebar, Cabba, and Flasher soils. They are less deep 
than Vebar soils, contain more sand than Cabba soils, 
and contain less sand than Flasher soils. 

ChD—Cohagen-Vebar complex, 9 to 15 percent 
slopes. This strongly sloping and rolling mapping unit 
is on uplands. It is about 55 percent Cohagen soil on 
ridges, 25 percent Vebar soil on gentler slopes, and 20 
percent Parshall and Flasher soils. The surface layer 
ranges from loam to fine sandy loam and sandy loam. 
The Cohagen soil has the profile described as repre- 
sentative of the Cohagen series. Included in mapping 
were small areas of Arnegard, Cabba, Temvik, Wil- 
liams, and Zahl soils. 

This unit has medium runoff, Fertility is low in the 
Cohagen soil and medium in the Vebar soil. 

Nearly all the acreage is in native grass. Manage- 
ment is needed to maintain good stands. Capability 
unit Vle-Sw; Cohagen soil in Shallow range site; 
Vebar soil in Sandy range site. 

ChE—Cohagen-Vebar complex, 15 to 35 percent 
slopes. This hilly and steep mapping unit is on uplands. 
It 1s about 50 percent Cohagen soil on steeper ridges, 
20 percent Vebar soils on smoother slopes, and 30 per- 
cent Cabba, Flasher, and Parshall soils. The surface 


layer ranges from fine sandy loam to loam and sandy 
loam. Included in mapping were small areas of Arne- 
gard, Temvik, Morton, Williams, and Zahl soils. 

This unit has medium runoff. Fertility is low in the 
Cohagen soil and medium in the Vebar soils. 

All the acreage is used for range. Management is 
needed to maintain good stands of native grass. Ca- 
pability unit Vie-Sw; Cohagen soil in Shallow range 
site; Vebar soil in Sandy range site. 


Colvin Series 


The Colvin series consists of poorly drained, deep, 
level, calcareous soils. These soils are in shallow de- 
pressions and swales, in melt-water channels, and on 
glacial lake plains and outwash plains. They formed 
in moderately fine textured melt-water deposits and 
lake sediment. . 

In a representative profile the surface layer is dark 
gray silty clay loam about 9 inches thick. In sequence 
downward, the underlying material is light gray, 
friable silty clay loam; 14 inches of mottled light gray 
silty clay loam; 16 inches of mottled dark gray clay 
loam; and 2 inches of mottled light yellowish brown 
sandy loam. 

Permeability is moderate or moderately slow. The 
water table is at or near the surface in spring and 
after heavy rains and is within 2 to 4 feet throughout 
most of the growing season. Available water capacity 
and organic-matter content are high. Natural fertility 
is medium. 

Most of the acreage is used for native range or hay. 
If drained, these soils are suited to crops. 

Representative profile of Colvin silty clay loam in 
native vegetation 2,740 feet south and 350 feet east of 
northwest corner sec. 22, T. 148 N., R. 81 W. 

A1—O to 9 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) when 
moist; moderate fine granular structure; 
hard, friable, sticky and plastic; many 
fine roots; strong effervescence; moder- 
ately alkaline; clear wavy boundary. 
to 28 inches; light gray (N 7/0) silty 
clay loam, gray (5Y 4/1) when moist; 
weak coarse subangular blocky struc- 
ture; hard, friable, slightly sticky and 
plastic; common fine roots; common fine 
pores; violent effervescence; mildly alka- 
line; gradual wavy boundary. 

C2ca—28 to 42 inches; light gray (5Y 7/1) silty 
clay loam, gray (5Y 4/1) when moist; 
few fine distinct light olive brown (2.5Y 
5/4) mottles; weak coarse subangular 
blocky structure; slightly hard, very fri- 
able, slightly sticky and plastic; few fine 
roots; many fine pores; violent effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

C3g—42 to 58 inches; dark gray (5Y 4/1) clay 
loam, very dark gray (5Y 3/1) when 
moist; few fine distinct light yellowish 
brown (2.5Y 6/4) mottles; massive; 
very hard, firm, sticky and plastic; slight 
effervescence; neutral; clear boundary. 

TIC4g—58 to 60 inches; light yellowish brown 
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(2.5Y 6/4) sandy loam, greenish gray 
(BGY 5/1) when moist; many large 
prominent brownish yellow (10YR 6/8) 
mottles; massive; hard, friable, non- 
sticky and nonplastic; about 5 percent 
age slight effervescence; mildly alka- 
ine. 

The A horizon is 6 to 14 inches thick. It is commonly 
silty clay loam, but in places is silt loam. It ranges 
from weakly to strongly calcareous. 

The Cea horizon ranges from 6 to 35 inches and 
from light gray to gray. Below a depth of 40 inches 
the texture ranges from silty clay to coarse sand. 
Crystals of soluble salts and gypsum occur throughout 
the profile in some places. 

Colvin soils are associated in the landscape with 
Hamerly and Parnell soils. They are not so well 
drained as Hamerly soils. They have more lime than 
Parnell soils. 

Co—Colvin silty clay loam. This is the only Colvin 
soil mapped in the county. Slopes are 0 to 1 percent. 
Included in mapping were small areas of Grano, 
Marysland, Divide, Arnegard, and other soils. 

This soil is poorly drained. Runoff is slow or very 
slow. The water table is at or near the surface in 
spring and after heavy rainfall. 

Most of the acreage is used for native range or hay. 
A few areas have been drained and are used for small 
grain and alfalfa. Colvin soils are well suited to farm- 
ing if excess water is removed. The chief management 
concerns are water control, erosion control, and main- 
tenance of fertility and tilth. Capability unit IIw—4L; 
Wet Meadow range site. 


Dimmick Series 


The Dimmick series consists of deep, level, very 
poorly drained clay soils in basins and depressions. 
These soils formed in alluvium. 

In a representative profile the surface layer is dark 
gray and gray clay about 10 inches thick. The under- 
lying material is mottled gray clay. 

Permeability is very slow. Available water capacity 
is moderate. The organic-matter content is high. 
Natural fertility is medium. 

Most of the acreage is used for pasture and hay. 

Representative profile of Dimmick clay in cropland 
1,800 feet east and 2.300 feet north of southwest 
corner sec. 19, T. 146 N., R. 81 W. 

A11—0 to 83 inches; dark gray (10YR 4/1) clay, 
black (10YR 2/1) when moist; weak 
medium angular blocky structure part- 
ing to moderate medium granular; hard, 
friable, sticky and plastic; common very 
fine roots; slightly acid; clear boundary. 

A12—3 to 10 inches; gray (10YR 5/1) clay, black 
(10YR 2/1) when moist; common me- 
dium distinct yellowish brown (10YR 
5/6) mottles; weak coarse angular 
blocky structure; very hard, firm, sticky 
and plastic; common very fine roots; 
slightly acid; clear boundary. 

Clg—10 to 24 inches; gray (10YR 5/1) clay, 
black (10YR 2/1) when moist; few fine 
faint yellowish brown (10YR 5/4) 


mottles; massive; very hard, firm, sticky 
and plastic; few fine roots; neutral; 
gradual boundary. 

C2g—24 to 30 inches; gray (10YR 5/1) elay, 
black (10YR 2/1) when moist; few fine 
faint yellowish brown (10YR 5/4) 
mottles; massive; very hard, very firm, 
sticky and plastic; few lime spots; slight 
effervescence; neutral; gradual bound- 


ary. 

C3g—30 to 44 inches; gray (10YR 5/1) clay, very 
dark gray (10YR 3/1) when moist; few 
fine faint yellowish brown (10YR 5/4) 
mottles; massive; very hard, very firm, 
sticky and plastic; few lime spots; slight 
effervescence; neutral. 

Texture is clay or silty clay. Faint, distinct, or 
prominent mottles of olive brown, yellowish brown, or 
dark yellowish brown are within 20 inches of the 
surface in most pedons. A few pedons have low chroma 
throughout. The depth to carbonates is 24 to 60 inches. 

Dimmick soils are associated in the landscape with 
Grano, Sinai, and Heil soils. They have less lime than 
Grano soils and are not so well drained as Sinai soils. 
They differ from Heil soils in not having columnar 
structure. 

Dm—Dimmick clay. This is the only Dimmick soil 
mapped in the county. Slopes are 0 to 1 percent. In- 
cluded in mapping were small areas of Parnell, Grano, 
Makoti, and other soils. 

The soil is very poorly drained. It is ponded until 
midsummer in most years. Available water capacity 
is moderate. The organic-matter content is high. 
Natural fertility is medium. 

This soil is used mostly for hay and pasture, unless 
it is drained. It is difficult to till because of excessive 
wetness in spring. It is very hard and cloddy when 
dry. A management concern is maintaining fertility 
and tilth. Capability unit IIlw-—4; Wetland range site. 


Divide Series 


The Divide series consists of level, somewhat poorly 
drained soils that are moderately deep over sand and 
gravel. These soils formed in loam glacial outwash and 
gravel outwash. 

In a representative profile the surface layer is dark 
gray and gray loam about 9 inches thick. The under- 
lying material to a depth of 28 inches is very friable 
light gray loam containing a large amount of lime. 
Below this is stratified gravelly sand and gravelly 
loamy sand. 

Permeability is moderate in the loamy upper ma- 
terial and very rapid in the gravel and sand. Available 
water capacity is low. The organic-matter content is 
high. Fertility is medium. 

About half of the acreage is cultivated and used for 
small grain and alfalfa. Other areas are used for hay 
or pasture. 

Representative profile of Divide loam in a cultivated 
field 1,400 feet north and 100 feet west of the southeast 
corner, sec. 7, T. 149 N., R. 84 W. 

Ap—0 to 5 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) when moist; moder- 
ate fine granular structure; slightly 
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hard, very friable, slightly sticky and 
slightly plastic; many fine roots; slight 
effervescence; moderately alkaline; 
abrupt smooth boundary. 

A12—5 to 9 inches; gray (10YR 5/1) loam, black 
(10YR 2/1) when moist; weak medium 
subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; many fine roots; common fine 
pores; slight effervescence; strongly al- 
kaline; clear wavy boundary. 

Clca—9 to 22 inches; light gray (2.5Y 7/2) loam, 
grayish brown (2.5Y 5/2) when moist; 
weak medium prismatic structure part- 
ing to moderate medium subangular 
blocky; slightly hard, very friable, 
slighty sticky and slightly plastic; com- 
mon fine roots; common fine pores; many 
soft masses of lime; violent efferves- 
cence; strongly alkaline; gradual wavy 
boundary. 

C2ca—-22 to 28 inches; light gray (2.5Y 7/2) 
Joam, grayish brown (2.5Y 5/2) when 
moist; few medium distinct yellowish 
brown (10YR 5/4) mottles; moderate 
medium subangular blocky structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; few fine roots; com- 
mon fine pores; common soft masses of 
lime; violent effervescence; strongly al- 
kaline; clear wavy boundary. 

TIC3—28 to 34 inches; light yellowish brown 
(2.5Y 6/8) gravelly loamy sand, light 
olive brown (2.5Y 5/3) when moist; 
single grained; loose, nonsticky and non- 
plastic; few soft masses of lime; strong 
effervescence; strongly alkaline; clear 
wavy boundary. 

IIC4—34 to 60 inches; light yellowish brown 
(2.5¥ 6/8) gravelly sand, light olive 
brown (2.5Y 5/4) when moist; single 
grained; loose, nonsticky and nonplastic; 
strong effervescence; strongly alkaline. 

The A horizon is 5 to 14 inches thick and ranges 
from very dark gray to gray. It has weak to strong 
effervescence. The Cca horizon has common to many 
soft masses of lime. Its upper boundary is within 16 
inches of the surface. It ranges from gray to white 
and is mostly loam, but ranges from sandy loam to 
clay loam. The lower part of the Cca horizon commonly 
contains faint to distinct yellowish brown mottles. The 
JIC horizon is mixed very gravelly and gravelly sand, 
Joamy sand, and coarse sand. Depth to the JIC ma- 
terial ranges from 20 to 40 inches. 

Divide soils are associated in the landscape with 
Marysland, Stady, Bowdle, and Hamerly soils. They 
are better drained than Marysland soils, are not so 
well drained as Stady and Bowdle soils, and have more 
sand and gravel in the C horizon than Hamerly soils. 

Dv—Divide loam. This is the only Divide soil 
mapped in the county. It is nearly level. Slopes are 0 
to 1 percent. Included with this soil in mapping were 
a few small areas of Marysland, Bowdle, Ruso, Stady, 
Manning, and Wabek soils. Also included are a few 
gently undulating areas. 


This soil is somewhat poorly drained and has slow 
runoff. The water table is within 2 or 3 feet of the 
surface in spring or during rainy seasons. 

This soil is suited to all crops commonly grown in 
the county. About half the acreage is used for crops. 
The chief limitation is droughtiness caused by the 
moderate depth of the root zone over sand and gravel. 
The main management concerns are controlling soil 
blowing, conserving moisture, and maintaining fer- 
tility and tilth. Timely operations because of wet 
conditions in spring are also a concern. Capability unit 
IIs-4L; Silty range site. 


Falkirk Series 


The Falkirk series consists of deep, nearly level to 
gently rolling, well drained soils. These soils formed 
in a loam melt-water mantle 20 to 40 inches thick 
over loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The subsoil 
is dark grayish brown and grayish brown, very friable 
and friable loam about 21 inches thick. Below this is 
6 inches of grayish brown gravelly loam. The under- 
lying materia] is light brownish gray and light yellow- 
ish brown clay loam. 

Permeability is moderate in the subsoil and mod- 
erately slow in the underlying material. Available 
water capacity, organic-matter content, and natural 
fertility are high. 

Most of the acreage is cultivated and used for small 
grain, corn, and alfalfa. The native vegetation is mid 
and short prairie grasses. 

Representative profile of Falkirk loam, 0 to 3 per- 
cent slopes, in a cultivated field 1,250 feet east and 46 
ee Pe of the northwest corner, sec. 11, T. 145 N., 


Ap—0 to 7. inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
roots; neutral; abrupt smooth boundary. 

B21—7 to 14 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) when moist; faces of peds 
coated with very dark brown (10YR 
2/2) moist; moderate medium prismatic 
structure parting to weak medium sub- 
angular blocky; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
common fine roots; common fine pores; 
mildly alkaline; clear wavy boundary. 

B22—14 to 28 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10 YR 
8/2) when moist; faces of peds coated 
with very dark brown (10 YR 2/2) 
moist; moderate medium prismatic struc- 
ture parting to moderate medium sub- 
angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; com- 
mon fine roots; many very fine pores: 
patches of clay films on vertical faces of 
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peds; mildly alkaline; gradual 
boundary. 

B3—23 to 28 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; moderate medium prismatic 
structure parting to weak medium sub- 
angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; com- 
mon fine roots; common fine pores; 
slight effervescence in spots; mildly 
alkaline; clear wavy boundary. 

JIC1—28 to 34 inches; grayish brown (2.5Y 5/2) 
gravelly loam, dark grayish brown (2.5Y 
4/2) when moist; weak coarse prismatic 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; few fine roots; 
few fine pores; approximately 35 percent 
by volume large pebbles and cobbles; 
strong effervescence; mildly alkaline; 
clear wavy boundary. 

IIIC2ca—34 to 42 inches; light brownish gray 
(2.5Y 6/2) light clay loam, grayish 
brown (2.5Y 4/2) when moist; weak 
coarse prismatic structure; hard, friable, 
sticky and slightly plastic; few fine 
roots; few fine pores; common soft 
masses of segregated lime; strong effer- 
vescence; moderately alkaline; diffuse 
boundary. 

TIIC3—42 to 60 inches; light yellowish brown 
(2.5Y 6/3) light clay loam, light olive 
brown (2.5Y 5/3) when moist; massive; 
hard, firm, sticky and slightly plastic; 
few fine pores; few soft masses of segre- 
gated lime; strong effervescence; moder- 
ately alkaline. 

The A horizon is 6 to 10 inches thick and is very dark 
grayish brown to grayish brown. It is typically loam 
but ranges from silt loam to fine sandy loam. 

The B horizon is 10 to 24 inches thick and is dark 
grayish brown to grayish brown. In some pedons there 
is a 14- to 6-inch gravelly contact line directly above 
the glacial till. In other pedons a 2- to 10-inch layer of 
fine sandy loam is above the glacial till. 

The IIIC horizon has few to many threads and soft 
masses of linie. It is multicolored glacial till of clay 
loam or heavy loam textures. Most pedons have 26 to 36 
inches of nearly gravel-free material overlying the gla- 
cial till. The mantle has a maximum range of 20 to 40 
inches in thickness. 

Falkirk soils are associated in the landscape with 
Bowbells, Roseglen, Williams, and Wilton soils. They 
contain less clay accumulation in the B2 horizon than 
Bowbells and Williams soils, are better drained than 
Roseglen soils, and have less silt in the B horizon 
than Wilton soils. 

FaA—Falkirk loam, 1 to 3 percent slopes. This 
nearly level and level soil is on broad uplands. Areas 
are 10 to more than 500 acres in size. This soil has the 
profile described as representative of the series. 
Included in mapping were small areas of Arnegard, 
Williams, Bowbells, Flaxton, Roseglen, and Tonka 
soils. 

This soil is well drained but has slow runoff. It is 
slightly susceptible to erosion. 


wavy 


This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
A few areas remain in native range. The chief manage- 
ment needs are conserving moisture and maintaining 
sey and tilth. Capability unit IIc-6; Silty range 
site. 

FaB—Falkirk loam, 3 to 6 percent slopes. This gently 
sloping soil is on smooth uplands. Areas are 10 to more 
than 200 acres in size. This soil has a profile similar to 
the one described as representative of the series, but it 
has a slightly thinner surface layer and subsoil. In- 
cluded in mapping were small areas of Arnegard, 
Williams, Bowbells, Flaxton, Roseglen, and Tonka soils. 

This soil is well drained but has slow runoff. It is 
slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
A few areas remain in native range. The main manage- 
ment needs are conserving moisture and maintaining 
rly and tilth. Capability unit IIe—6; Silty range 
site. 

FbA—Falkirk and Max loams, 1 to 3 percent slopes. 
This nearly level mapping unit is on smooth, broad 
terraces in uplands. The underlying glacial till has been 
mantled with varying thickness of loam textured allu- 
vium. About 50 percent of the total acreage is Falkirk 
loam, 20 percent is Max loam, 15 percent is Bowdle 
loam, and 15 percent is minor soils. The profiles of the 
major soils are similar to the ones described for the 
respective series, but the Falkirk soil has slightly 
thinner darkened upper layers. Included in mapping 
were small areas of Arnegard, Bowbells, Stady, Wil- 
liams, Roseglen, Tansem, Tonka, and Parnell soils. 

This unit is well drained but has slow runoff. It is 
only slightly susceptible to erosion. It is suited to all 
crops commonly grown in the county. Most of the acre- 
age is used for crops. The main management needs are 
conserving moisture and maintaining fertility and 
tilth. Capability unit IIc_6; Silty range site. 

FbB—Falkirk and Max loams, 3 to 6 percent slopes. 
This gently sloping mapping unit is on terraces and 
uplands. The underlying glacial till has been mantled 
with varying thickness of loam textured alluvium. 
About 50 percent of the total acreage is Falkirk loam, 
20 percent is Max loam, 15 percent is Bowdle and Stady 
loams, and 15 percent is minor soils. The profiles of the 
major soils are similar to those described for the 
respective series, but the Falkirk soil has slightly thin- 
ner darkened upper layers. Included with these soils in 
mapping were small areas of Arnegard, Bowhells, 
Tonka, Williams, Roseglen, Tansem, and Parnell soils. 

This unit is wel] drained and has slow to medium 
runoff. It is slightly susceptible to erosion. It is suited 
to all the crops commonly grown in the county. Most of 
the acreage is used for crops. The rest is in native 
range or pasture. The main management needs are 
controlling erosion, conserving moisture, and maintain- 
ing fertility and tilth. Capability unit IIe-6; Silty 
range site. 

FbC—Falkirk and Max loams, 6 to 9 percent slopes. 
This gently rolling mapping unit is on terraces and 
uplands. The underlying glacial till has been mantled 
with varying thickness of loam textured alluvium. 
About 50 percent of the total acreage is Falkirk loam, 
20 percent is Max loam, 15 percent is Stady and 
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Bowdle loams, and 15 percent is minor soils. The pro- 
files of these soils are similar to those described for 
the respective series, but the Falkirk soil has a thinner 
surface layer and subsoil. Included in mapping were 
small areas of Arnegard, Bowbells, Tansem, Williams, 
Roseglen, Tonka, and Parshall soils. 

This unit is well drained and has medium runoff. It 
is subject to moderate erosion. It is suited to all crops 
commonly grown in the county. Most of the acreage 
is used for crops. The rest is in native range or pasture. 
The main management needs are controlling erosion, 
conserving moisture, and maintaining fertility and 
tilth. Capability unit IIIe—6; Silty range site. 


Farnuf Series 


The Farnuf series consists of deep, nearly level and 
gently sloping, well drained loams on terraces, fans, 
and outwash plains. These soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown loam about 8 inches thick. The subsoil 
is dark grayish brown and grayish brown friable clay 
loam about 11 inches thick. The underlying material is 
light brownish gray and olive clay loam and loam. 

Permeability and organic-matter content are moder- 
ate. Available water capacity and natural fertility are 
high. 

These soils are used for crops and range. The native 
vegetation is mid and short prairie grasses. 

Representative profile of Farnuf loam, 3 to 6 percent 
slopes, in pasture 1,600 feet south and 1,180 feet west 
of the northeast corner, sec. 33, T. 149 N., R. 85 W. 


A1—0 to 3 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; neu- 
tral; gradual boundary. 

Bi—3 to 7 inches; dark grayish brown (10YR 
4/2) clay loam, very dark brown (10YR 
2/2) when moist; moderate medium pris- 
matic structure parting to weak medium 
subangular blocky; slightly hard, friable, 
sticky and plastic; many fine pores; neu- 
tral; clear boundary. 

B2t—7 to 14 inches; grayish brown (2.5Y 5/2) 
clay loam, very dark grayish brown (2.5Y¥ 
3/2) when moist; ped faces coated with 
very dark brown (10YR 2/2) when 
moist; strong medium prismatic struc- 
ture parting to strong fine subangular 
blocky; hard, friable, sticky and plastic; 
many fine pores; continuous clay films; 
neutral; clear boundary. 

C1—14 to 24 inches; Jight brownish gray (2.5Y 
6/2) light clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak medium 
prismatic structure parting to weak 
medium subangular blocky; hard, firm, 
sticky and plastic; common fine pores; 
few soft masses of lime; strong efferves- 
cence; mildly alkaline; gradual boundary. 

Clca—24 to 36 inches; light brownish gray (2.5Y¥ 
6/2) light clay loam, dark grayish brown 


(2.5Y 4/2) when moist; massive; hard, 
firm, sticky and plastic; few fine pores; 
common soft masses of lime; strong 
effervescence; moderately alkaline; grad- 
ual boundary. 

C3—36 to 60 inches; olive (5Y 5/3) loam (5Y 
4/3) when moist; massive; slightly hard, 
friable, slightly sticky and slightly plas- 
ro strong effervescence; strongly alka- 
ine. 

Farnuf soils are associated in the landscape with 
Rhoades, Straw, and Williams soils. In contrast with 
Rhoades soils, they do not have a high sodium content. 
They have a larger clay accumulation in the B2 hori- 
zon than Straw soils and are more stratified in the 
C horizon than Williams soils. 

FfA—Farnuf loam, | to 3 percent slopes. This nearly 
level soil is on terraces, fans, and outwash plains. 
Included in mapping were small areas of Arnegard, 
Grail, Stady, and Williams soils. Also included were a 
few areas of Rhoades soils, which are identified by 
spot symbols on the soi] map. 

This soil is well drained and has medium runoff. 
- H slightly susceptible to erosion. Natural fertility is 

igh, 

This soil is suited to all crops commonly grown in 
the county and is also suited to irrigated crops. More 
than half the acreage is cultivated. The rest is in native 
range. The chief management needs are conserving 
moisture and maintaining fertility and tilth. Capability 
unit IIc—6; Silty range site. 

Ff£B—Farnuf loam, 3 to 6 percent slopes. This gently 
sloping soil is on terraces, fans, and outwash plains. 
It has the profile described as representative of the 
series. Included in mapping were small areas of Arne- 
gard, Grail, Stady, and Williams soils. Also included 
were a few areas of Rhoades soils that are indicated by 
spot symbols on the soi] map. 

This soil is well drained and has medium runoff. 
It is slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county and is also suited to irrigated crops. More 
than half the acreage is used for crops. The rest is in 
native range. The chief management needs are con- 
trolling erosion, conserving moisture, and maintaining 
i and tilth. Capability unit IIle-6; Silty range 
site. 


Flasher Series 


The Flasher series consists of shallow, moderately 
sloping to very steep, somewhat excessively drained 
fine sandy loams on crests of hills, ridges, and valley- 
sides. These soils formed in material weathered from 
sandstone. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 5 inches thick. The 
underlying material is very friable grayish brown and 
light yellowish brown loamy fine sand. Sandstone is at 
17 inches. 

Permeability is moderately rapid. Available water 
capacity is very low. The organic-matter content and 
natural fertility are low. 

These soils are used mostly for range and pasture. 


MCLEAN COUNTY, NORTH DAKOTA 23 


Representative profile of Flasher fine sandy loam, 
6 to 15 percent slopes, in rangeland 980 feet south and 
40 feet west of the northeast corner, sec. 31, T. 149 N., 
R. 89 W. 


A1—0 to 5 inches; grayish brown (10YR 5/2) 
fme sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
fine granular structure; soft, very fri- 
able, nonsticky and nonplastic; slight 
effervescence; neutral; clear boundary. 

AC—5 to 9 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, very dark grayish brown 
(2.5Y¥ 4/2) when moist; weak coarse 
subangular blocky structure parting to 
weak fine granular; slightly hard, very 
friable, nonsticky and nonplastic; strong 
effervescence; mildly alkaline; gradual 
boundary. 

C1—9 to 17 inches; light yellowish brown (2.5Y 
6/4) loamy fine sand, light olive brown 
(2.5¥ 5/4) when moist; massive; slightly 
hard, very friable, nonsticky and non- 
plastic; strong effervescence; mildly alka- 
line; gradual boundary. 

C2—17 to 60 inches; light yellowish brown (2.5Y 
6/4) soft sandstone, light olive brown 
(2.5Y 5/4) when moist; weak platy; 
hard, firm, nonsticky and nonplastic; 
strong effervescence; mildly alkaline. 

The A horizon is dark grayish brown or grayish 
brown loamy fine sand, fine sandy loam, or sandy loam. 
The C horizon is loamy sand or loamy fine sand. A few 
films and threads of segregated lime occur in the C 
horizon and upper part of the soft sandstone. The soft 
sandstone begins at 10 to 20 inches. It crushes easily 
to fine sand or loamy fine sand. 

Flasher soils are associated in the landscape with 
Cohagen and Vebar soils. They contain more sand than 
Cohagen soils and are less deep than Vebar soils. 

FID—Flasher fine sandy loam, 6 to 15 pereent 
slopes. This moderately sloping and strongly sloping 
soil is on ridges and valleysides. It has the profile 
described as representative of the series. Included in 
mapping were small areas of Cabba, Vebar, Parshall, 
Lihen, and Cohagen soils. 

This soil is somewhat excessively drained and has 
medium runoff. It is highly susceptible to erosion. 

Nearly all the acreage is in range and pasture. A 
few areas are cropped and should be seeded to grass. 
Management is needed to maintain good stands of 
native grass. Capability unit Vle-Sw; Shallow range 
site. 

FIE—Flasher fine sandy loam, 15 to 35 percent 
slopes. This moderately steep to very steep soil is on 
ridges and valleysides. Included in mapping were small 
areas of Cabba, Vebar, Parshall, Lihen, and Cohagen 
soils. 

This soil is somewhat excessively drained and has 
medium runoff. It is highly susceptible to erosion. 

Nearly all the acreage is in range and pasture. 
Management is needed to maintain good stands of 
native grass. Capability unit VIe-Sw; Shallow range 
site. 


Flaxton Series 


The Flaxton series consists of deep, nearly level to 
moderately sloping, well drained soils. These soils 
formed in a sandy loam mantle over glacial till. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 10 inches thick. 
The subsoil, about 25 inches thick, is very friable, 
brown fine sandy loam in the upper 21 inches and fri- 
able, grayish brown clay loam in the lower 4 inches. 
ae underlying material is light brownish gray clay 
oam. 

Permeability is moderately rapid in the upper sub- 


- soil and moderately slow in the underlying material. 


Available water capacity and organic-matter content 
are high. Natural fertility is medium. 
Nearly all the acreage is used for crops. The native 
vegetation is mid and short prairie grasses. 
Representative profile of Flaxton fine sandy loam, 
1 to 3 percent slopes, 2,400 feet east and 150 feet north 
of southwest corner sec. 35, T. 145 N., R. 83 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(10YR 2/2) when moist; moderate 
medium granular structure; slightly 
hard, very friable, nonsticky and non- 
plastic; slightly acid; abrupt boundary. 

A12—6 to 10 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(10YR 2/2) when moist; weak medium 
prismatic structure; slightly hard, very 
friable, nonsticky and nonplastic; neu- 
tral; clear boundary. 

B21—10 to 24 inches; brown (10YR 5/8) fine 
sandy loam, dark brown (10YR 3/3) 
when moist; weak medium prismatic 
structure; slightly hard, very friable, 
nonsticky and nonplastic; neutral; clear 
boundary. 

B22—24 to 31 inches; brown (10YR 5/8) fine 
sandy loam, brown to dark brown (10YR 
4/3) when moist; weak medium pris- 
matic structure; slightly hard, very fri- 
able, nonsticky and nonplastic; neutral; 
abrupt boundary. 

IIB23t—31 to 35 inches; grayish brown (2.5Y 
5/2) clay loam, dark grayish brown 
(2.5Y 4/2) when moist; strong medium 
prismatic structure parting to moderate 
medium angular blocky; hard, friable, 
sticky and plastic; clay films on vertical 
faces; tongues of sandy material between 
peds; few pebbles and shale fragments ; 
neutral; clear irregular boundary. 

TIClea—35 to 42 inches; light brownish gray 
(2.5Y 6/2) clay loam, light olive brown 
(2.5Y 5/3) when moist; few fine dis- 
tinct brownish yellow (10YR 6/6) mot- 
tles; massive; hard, firm, sticky and 
plastic; common threads and masses of 
lime; few pebbles and shale fragments; 
strong effervescence; moderately alka- 
line; clear irregular boundary. 

IIC2—42 to 60 inches; light brownish gray (2.5Y 
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6/2) clay loam, light olive brown (2.5Y 
5/8) when moist; few fine distinct 
brownish yellow (10YR 6/6) mottles; 
massive; hard, firm, sticky and plastic; 
few threads and masses of lime; few 
pebbles and shale fragments; strong 
effervescence; moderately alkaline. 

The A horizon and part of the B horizon formed in 
fine sandy loam sediment. The IIB and IIC horizons 
formed in glacial till. The A horizon is fine sandy loam 
or loam. The IIB and IIC horizons begin between 
depths of 20 and 40 inches. 

Flaxton soils are associated in the landscape with 
Krem, Parshall, and Williams soils. In the upper B2 
horizon, Flaxton soils have less sand than Krem soils 
arid more sand than Williams soils. They have more 
clay accumulation in the B2 horizon than Parshall 
soils. 

FnA—Flaxton fine sandy loam, 1 to 3 percent slopes. 
This nearly level soil is on glacial till uplands mantled 
by fine sandy loams. It has the profile described as 
representative of the series. Included in mapping were 
small areas of Zahl, Williams, Krem, and Parshall 
soils. 

This soil is well drained but has slow runoff. It is 
moderately susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Most of the acreage is used for crops. The 
rest is in native range or pasture. The chief manage- 
ment needs are conserving moisture, controlling soil 
blowing, and maintaining fertility and tilth. Capability 
unit I[le-3; Sandy range site. 

FnB—Flaxton fine sandy loam, 3 to 6 percent slopes. 
This gently sloping soil is on glacial till plains mantled 
by fine sandy loams. Included in mapping were small 
areas of Zahl, Williams, Krem, and Parshall soils. 

This soil is well drained but has slow runoff. It is 
moderately susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The rest is in native range or pasture. The main man- 
agement needs are controlling erosion, conserving 
moisture, and maintaining fertility and tilth. Capa- 
bility unit IIIe-8; Sandy range site. 

FnC—Flaxton fine sandy loam, 6 to 9 percent slopes. 
This moderately sloping soil is on glacial till uplands 
mantled by fine sandy loams. It has a slightly thinner 
surface layer than that described as representative of 
the series. Included in mapping were small areas of 
Zahl, Williams, Krem, and Parshall soils. 

This soil is well drained but has slow runoff. It is 
severely susceptible to erosion. 

Most of the soil is in crops. The rest is in native 
range or pasture. The main management concern is 
controlling erosion. Other needs are conserving mois- 
ture and maintaining fertility and tilth. Capability 
unit [Ve-8; Sandy range site. 


Fossum Series 


The Fossum series consists of deep, level, poorly 
drained fine sandy loams in drainageways. These soils 
formed in deep sandy material. 

In a representative profile the surface layer is dark 
gray fine sandy loam and loam about 6 inches thick. 


The subsurface layer is mottled dark gray and dark 
grayish brown loamy fine sand. The underlying mate- 
aa is light olive brown and gray fine sand and sandy 
oam. 

Permeability is moderately rapid in the surface 
layer and rapid in the underlying layer. Available 
water capacity is low. Organic-matter content is high. 
Natural fertility is medium. 

Nearly all the acreage is in native vegetation and is 
used for range or hay. 

Representative profile of Fossum fine sandy loam in 
range 200 feet north and 1,600 feet west of southeast 
corner sec. 18, T. 145 N., R. 83 W. 


Ap—0 to 5 inches; dark gray (10YR 4/1) fine 
sandy loam, black (10YR 2/1) when 
moist; common medium distinct dark 
brown (10 YR 3/8) mottles: weak fine 
crumb structure; soft, very friable, non- 
sticky and nonplastic; slight efferves- 
cence; neutral; clear boundary. 

A12—5 to 6 inches; dark gray (10YR 4/1) loam, 
black (N/2) when moist; weak fine 
crumb structure; soft, very friable, 
slightly sticky and slightly plastic; slight 
effervescence; neutral; clear boundary. 

A13—6 to 13 inches; dark gray (10YR 4/1) loamy 
fine sand, very dark brown (10YR 2/2) 
when moist; few fine faint light olive 
brown (2.5Y 5/4) mottles; weak coarse 
blocky structure; loose, very friable, 
nonsticky and nonplastic; slight effer- 
vescence; neutral; gradual boundary. 

A14—13 to 18 inches; dark grayish brown (2.5Y 
4/2) loamy fine sand, very dark grayish 
brown (2.5Y 8/2) when moist: common 
medium distinct light olive brown (2.5Y 
5/4) mottles; weak coarse blocky struc- 
ture; loose, very friable, nonsticky and 
nonplastic; slight effervescence; mildly 
alkaline; gradual boundary. 

Cig—18 to 28 inches; light olive brown (2.5Y 
5/4) fine sand, olive brown (2.5Y 4/3) 
when moist; common medium distinct 
dark gray (5Y 4/1) mottles; single 
grained ; loose, nonsticky and nonplastic: 
slight effervescence; mildly alkaline; 
clear boundary. 

C2g—23 to 50 inches; light olive brown (2.5Y 
5/6) fine sand, olive brown (2.5Y 4/3) 
when moist; common medium distinct 
dark gray (5Y 4/1) mottles; single 
grained; loose, nonsticky and nonplastic; 
strong effervescence; mildly alkaline; 
gradual boundary. 

C3g—50 to 60 inches; gray (5Y 5/1) sandy loam, 
dark gray (5Y 4/1) when moist; single 
grained; hard, very friable, nonsticky 
and nonplastic; strong effervescence; 
mildly alkaline. 

The A horizon is 15 to 24 inches thick. It is domi- 
nantly fine sandy loam, but the range includes loam 
and loamy sand. Mottles range from few to common 
and fine to medium in the lower A horizon. The C hori- 
zon ranges from loamy fine sand to sand and com- 
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monly has a few thin strata of finer textured material. 
The soil is limy throughout and has very slight to 
strong effervescence. In places, it is slightly or moder- 
ately saline. 

Fossum soils are associated in the landscape with 
the better drained Lihen soils. 

Fs—Fossum fine sandy loam. This soil is in concave 
areas in sandy outwash plains. It is the only Fossum 
soil mapped in the county. Slopes are 0 to 1 percent. 
Included in mapping were small areas of Marysland, 
Lihen, and Colvin soils. 

This soil is poorly drained and has very slow runoff. 
Soil blowing is a hazard if the native vegetation is 
removed. 

This soil is suited to crops if excess water is 
removed. Nearly all the acreage is used for range. In 
cultivated areas, the main management needs are con- 
trolling water, controlling erosion, and maintaining 
fertility and tilth. Capability unit IIIw-3; Wet Meadow 
range site. 


Grail Series 


The Grail series consists of deep, nearly level and 
gently sloping, well drained silty clay loams in broad 
swales, on smooth terraces, and on foot slopes. These 
soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam about 11 inches thick. 
The firm subsoil is grayish brown silty clay about 9 
inches thick. The underlying material is light brownish 
gray, light gray, and dark gray silty clay loam, clay 
loam, and loam. 

Permeability is moderately slow. Available water 
capacity, organic-matter content, and natural fertility 
are high. 

These soils are in crops and range. The native vege- 
tation is mid and short prairie grasses. 

Representative profile of Grail silty clay loam, 1 to 8 
percent slopes, in cultivated field 200 feet west and 200 
eu south of northeast corner sec. 33, T. 149 N., R. 


Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) when moist; moderate 
medium granular structure; hard, firm, 
sticky and slightly plastic; mildly alka- 
line; abrupt smooth boundary. 

A12—6 to 11 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) when moist; weak medium 
subangular blocky structure parting to 
moderate medium granular; hard, firm, 
sticky and slightly plastic; neutral; clear 
wavy boundary. 

B2t—11 to 20 inches; grayish brown (10YR 5/2) 
silty clay, very dark grayish brown 
(10YR 3/2) when moist; moderate 
medium prismatic structure parting to 
moderate fine subangular blocky; hard, 
firm, sticky and slightly plastic; thin clay 
films on ped faces; mildly alkaline; clear 
wavy boundary. 

Cica—20 to 27 inches; light brownish gray (2.5Y 


6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak coarse 
prismatic structure parting to weak fine 
subangular blocky; hard, firm, sticky and 
slightly plastic; few soft masses of lime; 
strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2ca—27 to 44 inches; light gray (2.5Y 7/2) silty 
clay loam, grayish brown (2.5Y 5/2) 
when moist; massive; hard, firm, sticky 
and slightly plastic; common soft masses 
of lime; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

JIA1b—44 to 55 inches; dark gray (10YR 4/1) 
clay loam, black (10YR 2/1) when 
moist; massive; hard, friable, sticky and 
plastic; slight effervescence; moderately 
alkaline; clear wavy boundary. 

JICca—50 to 60 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; few medium distinct 
gray (5Y 5/1) and few medium distinct 
strong brown (7.5Y 5/6) mottles; mas- 
sive; hard, firm, slightly sticky and 
slightly plastic; few soft masses of lime; 
acne effervescence; moderately alka- 

ine. 


The A horizon is 7 to 24 inches thick and ranges 
from dark gray to grayish brown, The texture is typi- 
cally silty clay loam, but in some places it is silt loam 
or clay loam. 

The B2 horizon is heavy silty clay loam or silty clay 
with 35 to 45 percent clay. The depth to calcareous 
material ranges from 18 to more than 40 inches. 

The C horizon has slight to strong effervescence. The 
texture ranges from loam to clay but is dominantly 
silty clay loam. 

Grail soils are associated in the landscape with 
Regent and Morton soils but are deeper. 

GaA—Grail silty clay loam, 1 to 3 percent slopes. 
This nearly level soil is in drainageways and swales. 
It has the profile described as representative of the 
series. Included in mapping were areas of Arnegard, 
Parnell, Tonka, and Bowbells soils. Also included were 
a few small areas of Rhoades soils, which were identi- 
fied by spot symbols. 

This soil is well drained and has medium runoff, It 
is slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The chief management needs are conserving moisture 
and maintaining fertility and tilth. Capability unit 
IIc-7; Overflow range site. 

GaB—Grail silty clay loam, 3 to 6 percent slopes. 
This gently sloping soil is in drainageways and swales 
and on foot slopes. Included in mapping were small 
areas of Arnegard, Parnell, Tonka, and Bowbells soils. 
Also included were a few small areas of Rhoades soils, 
which were indicated by spot symbols. 

This soil is well drained and has medium runoff. 
It is slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The chief management needs are conserving moisture 
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and maintaining fertility and tilth. Capability unit 
Ile—7 ; Silty range site. 


Grano Series 


The Grano series consists of deep, level, very poorly 
drained silty clay soils in low flat basins and in depres- 
sions on lake plains. These soils formed in alluvium. 

In a representative profile the surface layer is dark 
gray and gray silty clay about 17 inches thick. The 
underlying material is light gray, gray, and white 
silty clay and clay loam. 

Permeability is slow, Available water capacity and 
organic-matter content are high. Natural fertility is 
medium. 

Nearly all the acreage is in native pasture. The 
native vegetation is mid and tall prairie grasses and 
some aquatic plants, 

Representative profile of Grano silty clay in pasture 
2,300 feet north and 2,100 feet east of southwest 
corner sec. 22, T. 145 N., R. 82 W. 


O1—32 inches to 0; organic mat of roots. ; 

Al1—O to 3 inches; dark gray (2.5Y 4/1) silty 
clay, black (2.5Y 2/1) when moist; mod- 
erate fine crumb structure; very friable, 
sticky and plastic; mildly alkaline; clear 
wavy boundary. 

A12—8 to 9 inches; dark gray (2.5Y 4/1) silty 
clay, black (2.5Y 2/1) when moist; 
strong fine angular blocky structure; fri- 
able, sticky and plastic; slight efferves- 
cence; mildly alkaline; gradual wavy 
boundary. 

A18g—9 to 17 inches; gray (5Y 5/1) silty clay, 
black (5Y 2/1) when moist; strong fine 
angular blocky structure; firm, sticky 
and plastic; strong effervescence; mildly 
alkaline; gradual irregular boundary. 

Clg—17 to 28 inches; light gray (5Y 7/1) and 
gray (5Y 5/1) silty clay, gray (5Y 5/1) 
and very dark gray (5Y 3/1) when 
moist; weak fine angular blocky struc- 
ture; firm, sticky and plastic; strong 
effervescence; moderately alkaline; grad- 
ual boundary. 

C2g—28 to 48 inches; gray and light gray (5Y 
6/1) silty clay, dark gray (5Y 4/1) when 
moist; massive; firm, sticky and plastic; 
strong effervescence; strongly alkaline; 
clear boundary. 

C38g—48 to 60 inches; white (SY 8/1) clay loam, 
light gray (5Y 7/2) when moist; mas- 
sive; firm, sticky and plastic; common 
snail shells; violent effervescence; mod- 
erately alkaline. 

The A horizon has hue of 5Y or 2.5Y. The texture 
is silty clay or silty clay loam. In some pedons, a hori- 
zon of lime accumulation occurs below 16 inches. The 
texture of the C horizon is silty clay or clay. Coarser 
textured material occurs below 40 inches in some 
pedons. 

Grano soils are associated in the landscape with 
Dimmick, Sinai, and Nutley soils. They have more lime 


than Dimmick soils and are not so well drained as 
Sinai and Nutley soils. 

Gn—Grano silty clay. This level soil is in broad flat 
basins. It is the only Grano soil mapped in the county. 
Slopes are 0 to 1 percent. Included in mapping were 
ae of Parnell, Dimmick, Marysland, and Hamerly 
soils, 

This soil is very poorly drained. Runoff ponds. The 
water table is at or near the surface in spring and 
after heavy rains. Permeability is slow. 

Nearly all the acreage is used for pasture. It needs 
to be drained of excess water before it can be success- 
fully cultivated. An important management need 
is maintaining fertility and tilth. Capability unit 
IlIw—4L; Wetland range site. 


Grassna Series 


The Grassna series consists of deep, nearly level, 
well drained silt loams in swales and broad, slightly 
concave areas. These soils formed in deep silt loam 
loess or alluvium from loess. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 17 inches thick. The 
very friable subsoil is grayish brown silt loam about 
22 inches thick. The underlying material is light 
brownish gray silt loam and loam. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 

Nearly all the acreage is in crops. The native vegeta- 
tion is mid and short prairie grasses. 

Representative profile of Grassna silt loam, 1 to 3 
percent slopes, in cultivated field 1,400 feet south and 
2 ue of northwest corner sec. 17, T. 144 N., 

. 83 W. 


Ap—0O to 8 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist ; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; neu- 
tral; abrupt boundary. 

A12—8 to 17 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; weak medium and 
coarse prismatic structure parting to 
weak coarse blocky; hard, very friable, 
slightly sticky and slightly plastic; com- 
mon medium pores; neutral; clear wavy 
boundary. 

B2—17 to 34 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10OYR 3/2) when moist; moderate 
medium prismatic structure parting to 
moderate medium blocky; slightly hard, 
very friable, slightly sticky and slightly 
plastic; many fine pores; a few patches 
of clay films on vertical faces; neutral; 
clear wavy boundary. 

B3—34 to 39 inches; grayish brown (2.5Y 5/2) 
silt loam, very dark grayish brown (2.5Y 
3/2) when moist ; moderate medium pris- 
matic structure parting to weak medium 
blocky; slightly hard, very friable, 
slightly sticky and slightly plastic: com- 
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mon fine pores; slight effervescence in 
places; mildly alkaline; gradual wavy 
boundary. 

C1ca—89 to 50 inches; light brownish gray (2.5Y 
6/2) silt loam, olive brown (2.5Y 4/3) 
when moist; weak coarse prismatic struc- 
ture; slightly hard, very friable, slightly 
sticky and slightly plastic; many threads 
and soft masses of lime; strong efferves- 
cence; mildly alkaline; clear boundary. 

TIC2—50 to 60 inches; light brownish gray (2.5Y 
6/2) heavy loam, olive brown (2.5Y 4/3) 
when moist; massive; slightly hard, fri- 
able, slightly sticky and slightly plastic; 
few pebbles; few threads and films 
of lime; strong effervescence; mildly 
alkaline. 

The A horizon is 10 to 20 inches thick and is very 
dark grayish brown or dark gravish brown. The B2 
horizon, which is 12 to 30 inches thick, is dark grayish 
brown or grayish brown. The texture is silt loam or 
light silty clay loam. The C horizon has a few to many 
threads and soft masses of lime. It is mostly silt loam, 
but strata of coarser and finer textures occur below 40 
inches in places. Denth to carbonates ranges from 20 
to more than 40 inches. 

Grassna soils are associated in the landscape with 
Linton, Wilton, Mandan, and Temvik soils. They have 
more clay in the B2 horizon than Linton and Mandan 
soils. They differ from Wilton and Temvik soils in not 
having glacial till within 40 inches of the surface. 

GoA—Grassna silt loam, 1 to 3 percent slopes. This 
nearly level soil is the only Grassna soil mapped in the 
county. It is in smooth, slightly concave, broad swales. 
Included in mapping were smal] areas of Arnegard, 
Wilton, Mandan, and Temvik soils. 

This soil is well drained but has slow runoff. It is 
suited to all crops commonly grown in the county. 
Nearly all the acreage is cropped. Only a few areas 
are in native range. The main management needs are 
conserving moisture and maintaining fertility and 
tilth. Capability unit IIc-6; Overflow range site. 


Hamerly Series 


The Hamerly series consists of deep, nearly level, 
somewhat poorly drained loams that are limy at or 
near the surface. These soils occur as rings and ir- 
regularly shaped areas surrounding depressions. They 
formed in calcareous loamy glacial till. 

In a representative profile the surface layer is dark 
gray loam about 6 inches thick. The underlying ma- 
terial is a light gray and grayish brown loam and 
clay loam. 

Permeability is moderately slow. Available water 
capacity and natural fertility are high. Organic-matter 
content is medium. A seasonal water table rises to 
within 2 to 5 feet of the surface during wet periods. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Hamerly loam, 1 to 3 per- 
cent slopes, in cultivated field 2,500 feet east and 210 
pe forth of southwest corner sec. 23, T. 149 N., R. 


Ap-—0 to 6 inches; dark gray (10YR 4/1) loam, 
very dark gray (10YR 3/1) when moist; 
moderate medium crumb. structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; few fine pebbles; slight 
effervescence; neutral; abrupt smooth 
boundary. 

Cca—6 to 27 inches; light gray (2.5Y 7/2) loam, 
light brownish gray (2.5Y 6/2) when 
moist; very few olive mottles; weak 
coarse prismatic structure parting to 
moderate medium subangular blocky; 
slightly hard, friable, slightly sticky and 
slightly plastic; few fine pebbles; many 
soft masses of lime; strong efferves- 
cence; moderately alkaline; gradual 
wavy boundary. 

C1—27 to 35 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; few fine faint gray (5Y 
5/1) mottles: massive; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; few fine pebbles: slight efferves- 
cence; moderately alkaline; gradual 
wavy boundary. 

C2—85 to 60 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; common fine faint 
gray (5Y 5/1) and common medium 
distinct olive (5Y 4/5) mottles; massive; 
hard, firm, slightly sticky and slightly 
plastic; common fine pebbles; slight ef- 
fervescence; moderately alkaline. 

The A horizon is 6 to 15 inches thick and is dark 
gray to grayish brown. It is clay loam in some places. 
The Cca horizon has lime disseminated through the 
mass or segregated in films and masses. Mottles are 
common in the underlying material below about 20 
inches. In some places there is a layer that contains 
gypsum crystals. 

Hamerly soils are associated in the landscape with 
Williams, Parnell, Tonka, and Colvin soils. They are 
not so well drained as Williams soils but are better 
drained than Parnell, Tonka, and Colvin soils. 

HaA—Hamerly loam, 1 to 3 percent slopes. This 
nearly level soil] is on glacial till uplands and occurs 
as irregular rings adjacent to enclosed depressions. It 
is the only Hamerly soil rnapped in the county. In- 
cluded in mapping were smal]] areas of Tonka, Par- 
nell, Colvin, Bowbells, and Williams soils. Also 
included were some gently sloping soils. 

This soil is moderately well drained and has me- 
dium runoff. It is slightly susceptible to erosion. 

Nearly all the acreage is used for crops. The rest is 
in native range or pasture. The soil is suited to all 
crops commonly grown in the countv. It is wet many 
times in the spring and must be seeded late. The chief 
management needs are controlling soil blowing, con- 
serving moisture, and maintaining fertility and tilth. 
Capability unit IIes—4L; Silty range site. 


Harriet Series 


The Harriet series consists of deep, level, poorly 


28 SOIL SURVEY 


drained soils. These soils formed in stratified caleare- 
ous loamy alluvium. 

In a representative profile the surface layer is gray 
very fine sandy loam about 2 inches thick. The firm 
subsoil, about 9 inches thick, is dark gray clay in the 
upper 2 inches and grayish brown clay loam in the 
lower 7 inches. The underlying materia] is grayish 
brown, light olive brown, and light brownish gray clay 
loam, fine sandy loam, and silty clay. 

Permeability is slow. Available water capacity and 
natural fertility are low. Organic-matter content is 
moderate. 

Most of the acreage is used for native range or pas- 
ture. The native vegetation is inland saltgrass, alkali 
sacaton, Nuttall alkaligrass, and other salt-tolerant 
grasses. 

Representative profile of Harriet very fine sandy 
loam in grassy area of Harriet-Saline land complex 
800 feet east and 75 feet north of southwest corner 
sec. 36, T. 144 N., R. 81 W. 

A2—0 to 2 inches; gray (10YR 5/1) very fine 
sandy loam, very dark gray (10YR 3/1) 
when moist; weak medium and thin platy 
structure, slightly hard, very friable, 
nonsticky and nonplastic; many fine 
roots; neutral; abrupt boundary. 

B21t—2 to 4 inches; dark gray (2.5Y 4/1) clay, 
black (2.5¥ 2/1) when moist; strong 
medium and fine columnar structure 
parting to moderate medium subangular 
blocky; very hard, firm, sticky and plas- 
tic; common fine roots; many fine pores; 
patches of clay films; moderately alka- 
line; clear boundary. 

B22t—4 to 11 inches; grayish brown (2.5Y 3/2) 
clay loam, very dark grayish brown 
(2.5Y 3/2) when moist; moderate me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
very hard, firm, sticky and plastic; com- 
mon fine roots; many fine pores; patches 
of clay films; few nests of salts; few 
threads of lime; strong effervescence; 
strongly alkaline; gradual boundary. 

C1i—11 to 18 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; weak coarse prismatic 
structure; very hard, firm, sticky and 
plastic; few roots; few nests of salt 
crystals; strong effervescence; very 
strongly alkaline; clear boundary. 

C2—18 to 30 inches; light olive brown (2.5Y 5/3) 
clay loam, olive brown (2.5Y 4/3) when 
moist; massive; very hard, firm, sticky 
and plastic; very few roots; few nests of 
salt crystals; strong effervescence; very 
strongly alkaline; clear boundary. 

C3—30 to 42 inches; light olive brown (2.5Y 5/3) 
fine sandy loam, olive brown (2.5Y 4/3) 
when moist; few fine distinct gray (5Y 
5/1) mottles; friable, slightly sticky and 
nonplastic; strong effervescence; very 
strongly alkaline; clear boundary. 

C4—42 to 60 inches; light brownish gray (2.5Y 
6/2) silty clay, grayish brown (2.5Y 


5/2) when moist; massive; very hard, 
firm, sticky and plastic; few nests of salt 
crystals; strong effervescence; strongly 
alkaline. 

The A2 horizon is dominantly loam, but ranges from 
silt loam to very fine sandy loam. It is 1 to 4 inches 
thick and is gray or light gray. Some pedons have a 
1- to 2-inch Ai horizon overlying the A2 horizon. 

The B2t horizon is 7 to 18 inches thick. It is clay 
loam or clay that is 35 to 45 percent clay. Threads and 
nests of salt crystals range from few to many. 

The C horizon is gray to light olive brown. It ranges 
om fine sandy loam to clay and is commonly strati- 

ed. 

Depth to lime ranges from 2 to 10 inches. The water 
table is at or near the surface in spring, but is deeper 
than 3 feet in fall. 

Harriet soils are associated in the landscape with 
Bienes. soils. They are not so well drained as Rhoades 
soils, 

Hk—Harriet-Saline land complex. This mapping unit 
is in channels and on low terraces, foot slopes, and 
bottom land along upland streams. It is dominantly 
nearly level. A few small areas are gently sloping. 
Slopes are 0 to 1 percent. About 50 percent is Harriet 
very fine sandy loam and 50 percent is Saline land. 
Saline land has such a high concentration of soluble 
salts that only the most persistent salt-tolerant plants 
can grow. The texture ranges from loamy fine sand to 
clay. Included in mapping were small areas of Rhoades, 
Colvin, Straw, and Havrelon soils. 

This unit is poorly drained. The seasonal high water 
table is within 1 foot of the surface for a short time 
in spring. Runoff is very slow. In many areas a salt 
crust commonly appears on the surface during dry 
periods. 

Nearly all the acreage is in native vegetation and is 
used for range. A few areas have been cultivated and 
abandoned. Management is needed to maintain good 
stands of native grass. Capability unit VIw-SL; 
Harriet soils in Saline Lowland range site; Saline land 
not assigned to a range site. 


Havrelon Series 


The Havrelon series consists of deep, level, well 
drained soils on bottom land and low terraces. These 
soils formed in stratified beds of loamy alluvium. 

In a representative profile the surface layer is light 
brownish gray very fine sandy loam about 6 inches 
thick. The underlying material is light brownish gray 
and grayish brown loam, silty clay loam, silty clay, 
and fine sandy loam. 

Permeability is moderate. Available water capacity 
is high. Natural fertility is medium. Organic-matter 
content is low. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mixed grasses, shrubs, and trees. 

Representative profile of Havrelon very fine sandy 
loam in cropland about 300 feet from riverbank 4,600 
feet south and 200 feet east of northwest corner sec. 
29, T. 144 N., R. 83 W. 


Ap—O0 to 6 inches; light brownish gray (2.5Y 
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6/2) very fine sandy loam, dark grayish 
brown (2.5Y 4/2) when moist; moderate 
fine granular structure; slightly hard, 
very friable, slightly sticky and slightly 
plastic; strong effervescence; neutral; 
abrupt boundary. 

C1—6 to 18 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; massive; slightly hard, 
very friable, slightly sticky and slightly 
plastic; strong effervescence; neutral; 
abrupt boundary. 

C2—18 to 26 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; massive; 
slightly plastic; two %-inch strata of 
loam; strong effervescence; neutral; 
abrupt boundary. 

C38—26 to 29 inches; grayish brown (2.5Y 5/2) 
silty clay, very dark grayish brown 
(2.5Y 3/2) when moist; strong fine 
angular blocky structure; hard, firm, 
sticky and plastic; strong effervescence; 
neutral; abrupt boundary. 

C4—29 to 36 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; weak bedding planes; 
slightly hard, very friable, slightly sticky 
and slightly plastic; strong efferves- 
cence; mildly alkaline; clear boundary. 

C5—36 to 60 inches; light brownish gray (2.5Y 
6/2) fine sandy loam; weak bedding 
planes; soft, very friable, nonsticky and 
nonplastic; few strata of loam; strong 
effervescence; mildly alkaline. 

The A horizon is 2 to 8 inches thick and is grayish 
brown or light brownish gray. The texture is domi- 
nantly very fine sandy loam or silty clay, but it ranges 
to loam. The C horizon ranges from grayish brown to 
pale yellow. These horizons are mainly loam, but strata 
ranging from silty clay to loamy fine sand are com- 
mon. The soil is typically calcareous throughout, but 
the upper 8 to 6 inches is noncalcareous in some 
profiles. In places salinity is slight to moderate. Yel- 
lowish brown mottles occur in the lower C horizon in 
places. 

Havrelon soils are associated in the landscape with 
Banks, Trembles, and Lohler soils. They have more 
clay than Banks and Trembles soils and less clay than 
Lohler soils. 

Hn—Havrelon very fine sandy loam. This level soil 
is on Jow terraces and bottom land. Slopes aré 0 to 1 
percent. This soil has the profile described as repre- 
sentative of the series. Included in mapping were 
small areas of Banks loam, Trembles fine sandy loam, 
Lohler silty clay loam, and Havrelon silty clay loam. 

This soil is well drained but has slow runoff. It is 
susceptible to flooding when ice jams occur. At other 
times it is protected by the Garrison Dam. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all the 
acreage is cropped. The rest is in native grass and 
trees. The main management needs are conserving 
moisture and maintaining fertility and tilth. Capabil- 
ity unit Ile-4L; range site not assigned. 


Ho—Havrelon silty clay loam. This level soil is on 
low terraces and bottom land. It occurs as narrow 
stringers and as large irregularly shaped areas. Slopes 
are 0 to 1 percent. The surface layer is silty clay loam 
6 to 15 inches thick. Otherwise, this soil has a profile 
similar to the one described as representative of the 
series. Included in mapping were small areas of 
Trembles fine sandy loam, Lohler silty clay loam, and 
Havrelon loam. Also included were a few small areas 
where the surface layer is silty clay. 

This soil is well drained but has slow runoff. It is 
subject to flooding when ice jams occur. At other 
times it is protected by the Garrison Dam. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all the 
acreage is used for crops. The rest is in native grass 
and trees. Conserving moisture and maintaining fer- 
tility and tilth are the main management needs. Ca- 
pability unit IIe-4L; range site not assigned. 


Heil Series 


The Heil series consists of deep, level, poorly drained 
silty clay loams. These soils formed in calcareous silty 
clay or clay alluvium in enclosed shallow depressions. 

In a representative profile the surface layer is gray 
silty clay loam about 2 inches thick. The very firm 
subsoil is dark gray silty clay about 21 inches thick. 
aie underlying material is gray and light gray silty 
clay. 

Permeability is very slow. Runoff ponds. Available 
water capacity and organic-matter content are mod- 
erate. Natural fertility is medium. 

Nearly all the acreage is used for range or hay. The 
native vegetation is mostly western wheatgrass. 

Representative profile of Heil silty clay loam in 
grass 2,400 feet east and 1,550 feet north of southwest 
corner sec. 34, T. 144 N., R. 81 W. 

A2—0 to 2 inches; gray (10YR 5/1) silty clay 
loam, very dark gray (10YR 3/1) when 
moist; weak fine platy structure parting 
to moderate fine granular; slightly hard, 
very friable, sticky and plastic; many 
roots; slightly acid; abrupt boundary. 

B21t—2 to 4 inches; dark gray (10YR 4/1) silty 
clay, very dark gray (10YR 3/1) when 
moist; moderate medium columnar struc- 
ture parting to moderate medium angu- 
lar blocky; coating of gray (10YR 5/1), 
uncoated sand and silt on tops and sides 
of column; extremely hard, very firm, 
sticky and plastic; many roots; vertical 
surface of peds appears glossy when 
moist; neutral; clear boundary. 

B22t—4 to 16 inches; dark gray (10YR 4/1) silty 
clay, very dark gray (10YR 3/1) when 
moist; moderate medium and coarse pris- 
matic structure parting to strong me- 
dium and fine angular blocky; surface 
of peds appears glossy when moist; 
mildly alkaline; clear boundary. 

B8—16 to 23 inches; dark gray (5Y 4/1) silty 
clay, very dark gray (5Y 3/1) when 
moist; weak coarse prismatic structure 
parting to moderate medium angular 
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blocky; extremely hard, very firm, sticky 
and plastic; few roots; slight efferves- 
cence; mildly alkaline; gradual bound- 


ary. 

Clg—23 to 37 inches; gray (5Y 5/1) silty clay, 
dark gray (5Y 4/1) when moist; weak 
medium angular blocky structure; ex- 
tremely hard, very firm, sticky and plas- 
tic; few small masses of gypsum 
crystals; few soft masses of lime; strong 
effervescence; moderately alkaline; grad- 
ual boundary. 

C2g—37 to 46 inches; light gray (5Y 6/1) silty 
clay, dark gray (5Y 4/1) when moist; 
massive; extremely hard, very firm, 
sticky and plastic; common large masses 
of gypsum crystals; strong efferves- 
cence; moderately alkaline; gradual 
boundary. 

C3g—46 to 60 inches; gray (5Y 5/1) silty clay, 
dark gray (5Y 4/1) when moist; com- 
mon fine faint olive (5Y 5/4) mottles; 
massive; extremely hard, very firm, 
sticky and plastic; slight effervescence; 
moderately alkaline. 

The A2 horizon is mostly silty clay loam but in some 
places is silt loam. It is gray or light gray and is 1 to 
4 inches thick. Some pedons have a 1- to 2-inch thick 
Al horizon above the A2 horizon. The B2t horizon is 
clay or silty clay and is 8 to 20 inches thick. The 
underlying material ranges from dark gray or olive 
gray to light gray or pale olive. Mottles do not occur 
in the Cg horizon in some profiles but are distinct in 
others. The Cg horizon is silty clay, clay, or clay loam. 
Glacial till or other contrasting materials occur below 
40 inches in some profiles. The depth to carbonates 
ranges from 15 to more than 38 inches. 

Heil soils are associated in the landscape with Dim- 
mick soils. In contrast, they have a columnar B21t 
horizon. 

Hs—Heil silty clay loam. This level soil] is in flat en- 
closed depressions on glacial till uplands and lacustrine 
plains. Slopes are 0 to 1 percent. This is the only Heil 
soil mapped in the county. Included in mapping were 
te areas of Dimmick, Hamerly, Parnell, and Tonka 
soils. 

This soil is poorly drained and is ponded for part of 
the year. Nearly all the acreage is in native grass and 
is used for range or hay. A few areas have been culti- 
vated and should be reseeded to grass. Management is 
needed to maintain good stands of native grass. Capa- 
bility unit VIs-CD; Closed Depression range site. 


Krem Series 


The Krem series consists of deep, nearly level to 
undulating, well drained soils. These soils formed in 
a sandy mantle over glacial till. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 16 inches thick. 
The subsoil, about 22 inches thick, is grayish brown 
and pale brown, very friable loamy fine sand in the 
upper 12 inches and firm brown and grayish brown 
clay loam in the lower 10 inches. The underlying ma- 
terial is light brownish gray clay loam. 


Permeability is rapid in the upper subsoil and mod- 
erately slow in the underlying material. Available 
water capacity and organic-matter content are high. 
Natural fertility is medium. 

Nearly all the acreage is in native grass, and some 
is cropped. The native vegetation is mid and short 
prairie grasses. 

Representative profile of Krem loamy fine sand, 1 to 
6 percent slopes, 1,320 feet east and 780 feet north of 
southwest corner sec. 18, T. 145 N., R. 84 W. 

Al1—0 to 5 inches; dark grayish brown (10YR 
4/2) loamy fine sand, very dark brown 
(10YR 2/2) when moist; weak fine 
crumb structure; soft, very friable, non- 
sticky and nonplastic; many fine roots; 
neutral; gradual boundary. 

A12—5 to 16 inches; dark grayish brown (10YR 
4/2) loamy fie sand, very dark brown 
(10YR 2/2) when moist; weak coarse 
blocky structure; soft, very friable, non- 
sticky and nonplastic; many fine roots; 
neutral; gradual boundary. 

B21—16 to 21 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish 
brown (10YR 8/2) when moist: weak 
coarse blocky structure; soft, very fri- 
able, nonsticky and nonplastie; common 
fine roots; neutral; clear boundary. 

B22—21 to 28 inches; pale brown (10YR 6/3) 
loamy fine sand, dark grayish brown 
(10YR 4/2) when moist; single grained; 
loose, very friable, nonsticky and non- 
plastic; common fine roots; neutral; 
abrupt boundary. 

TIB238t—28 to 34 inches; brown (10YR 5/8) clay 
loam, dark brown (1OYR 4/3) when 
moist; moderate medium prismatic 
structure parting to moderate medium 
blocky; hard, firm, sticky and plastic; 
continuous clay films on ped faces; few 
fine roots; a few pebbles; neutral; clear 
wavy boundary. 

TIB8ca—34 to 38 inches; grayish brown (2.5Y 
5/2) clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak medium 
prismatic structure; hard, firm, slightly 
sticky and slightly plastic; strong effer- 
vescence; mildly alkaline; gradual bound- 


ary. 
ITC1—38 to 60 inches; light brownish gray (2.5Y 
6/2) clay loam, dark grayish brown 
(2.5Y 4/2) when moist; massive; hard, 
firm, slightly sticky and slightly plastic; 
few threads and soft masses of lime; a 
few pebbles; strong effervescence; mildly 
alkaline. 

The A horizon and part of the B horizon formed 
in loamy fine sand. The IIB and IIC horizons formed 
in glacial till. The A horizon is commonly loamy fine 
sand, but in some places is loamy sand. Thin or mod- 
erately thick clay films are on ped faces in the IIB 
horizon. 

Krem soils are associated in the landscape with 
Flaxton, Lihen, Telfer, and Williams soils. They have 
more sand in the upper B horizon than Flaxton andl 
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Williams soils. They have more clay in the C horizon 
than Lihen and Telfer soils. 

KrB—Krem loamy fine sand, 1 to 6 percent slopes. 
This nearly level to undulating soil is on till uplands 
mantled by loamy fine sand material. It is the only 
Kerem soil mapped in the county. Included in mapping 
were small areas of Lihen, Flaxton, Telfer, Williams, 
and Zahl soils. 

This soil is well drained but has slow runoff. 

Most areas are in range, and a few are cropped. The 
main management concerns are controlling erosion, 
conserving moisture, and maintaining fertility and 
tilth. Capability unit [Ve-2; Sands range site. 


Lallie Series 


The Lallie series consists of deep, level, poorly 
drained soils. These soils are in depressed slack-water 
areas and oxbows on bottom land. They formed in 
stratified beds of fine textured alluvium. 

In a representative profile the surface layer is gray 
clay about 3 inches ‘thick. The underlying materia) is 
gray and light brownish gray, mottled silty clay and 
clay to a depth of 42 inches and gray loam and loamy 
fine sand from 42 to 60 inches. 

Permeability is slow. The water table is within 5 
feet most of the year and is at or near the surface in 
spring. Lallie soils are subject to flooding. The avail- 
able water capacity is high. The natural fertility and 
organic-matter content are low. 

Nearly all the acreage is in native vegetation and is 
used for pasture. The native plants are sedges, reeds, 
sloughgrass, and willow. A few areas are drained and 
used for hay and crops. 

Representative profile of Lallie clay in an area of 
Lallie soils in grassland 1,840 feet west and 800 feet 
south of northeast corner sec. 18, T. 144 N., R. 82 W. 


A1—0 to 8 inches; gray (5Y 5/1) clay, very dark 
gray (5Y 8/1) when moist; moderate 
fine granular structure; very hard, firm, 
sticky and plastic; many fine roots: 
slight effervescence; neutral; clear 
boundary. 

Clig—3 to 19 inches; gray (5Y 6/1) clay, dark 
gray (5Y 4/1) when moist; common fine 
prominent light olive brown (2.5¥ 5/4) 
mottles when moist; weak bedding 
planes; very hard, firm, sticky and plas- 
tic; common fine roots; strong efferves- 
cence; neutral; gradual boundary. 

C2g—19 to 28 inches; light brownish gray (2.5Y 
6/2) silty clay, dark grayish brown 
(2.5Y¥ 4/2) when moist; common fine 
distinct gray (5Y 5/1) and light olive 
brown (2.5Y 5/4) mottles when moist; 
weak bedding planes; very hard, firm, 
sticky and plastic; few fine roots; strong 
effervescence; mildly alkaline; diffuse 
boundary. 

C3g—28 to 42 inches; light brownish gray (2.5Y 
6/2) silty clay, dark grayish brown 
(2.5Y 4/2) when moist; many fine dis- 
tinct gray (5Y 5/1) and light olive 
brown (2.5Y 5/4) mottles when moist; 


weak bedding planes; very hard, firm, 
sticky and plastic; strong effervescence; 
mildly alkaline; gradual boundary. 

C4g—42 to 50 inches; gray (5Y 6/1) loam, dark 
gray (5Y 4/1) when moist; many large 
prominent light olive brown (2.5Y 5/4) 
mottles when moist; weak bedding 
planes; hard, firm, slightly sticky and 
slightly plastic; strong effervescence; 
mildly alkaline; gradual boundary. 

C5g—50 to 60 inches; gray (5Y 6/1) loamy fine 
sand, dark gray (5Y 4/1) when moist; 
many large prominent light olive brown 
(2.5Y 5/6) mottles when moist; massive; 
slightly hard, very friable, nonsticky and 
nonplastic; strong effervescence; mildly 
alkaline. 

The A horizon is 2 to 10 inches thick and is gray 
to dark grayish brown. The texture is typically silty 
clay but ranges from loam to clay. The C horizon is 
gray or light brownish gray. Mottles range from few 
to common and faint to prominent. In some pedons 
the mottles are mostly yellowish brown, and in others 
the mottles are gray or greenish gray. 

Lallie soils are associated in the landscape with 
pee soils, They are more poorly drained than those 
soils. 

La—Lallie soils. This level mapping unit is in de- 
pressed areas in bottom lands. It occurs as narrow 
stringers in slack-water areas and old oxbows. Slopes 
are 0 to 1 percent. The surface layer is dominantly 
silty clay, but ranges from loam to heavy clay. In- 
cluded in mapping were a few small areas of Lohler 
and Havrelon soils and a few small areas of marsh. 

These soils are very poorly drained. The water table 
is within 5 feet most of the year and is at or near the 
surface in spring. Flooding occurs once or twice a 
year (fig. 9). Runoff is slow. 

This unit is suited to crops if excess water is re- 
moved. Nearly all the acreage is used for range and 
pasture. A few areas have been drained and are used 
for crops and hay. Controlling excess water and main- 
taining fertility and tilth are the chief management 
needs. Capability unit TIw—4; Wetland range site. 


Lihen Series 


The Lihen series consists of deep, nearly level to 
hilly, well drained soils. These soils formed in deep 
sandy material. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 22 inches thick. 
The underlying material is grayish brown and light 
brownish gray loamy fine sand and loamy sand. 

Permeability is rapid. Available water capacity and 
organic-matter content are moderate. Natural fertility 
is medium. 

Less than half the acreage is cultivated and used 
for small grain and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Lihen loamy fine sand, 1 
to 6 percent slopes, in native grass, 1,050 feet south 
es ae west of northeast corner sec. 11, T. 145 
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Figure 9,—Lallie soils are subject to flooding during snowmelt and heavy rains. 


Al11—0 to 4 inches; dark grayish brown (10YR 
4/2) loamy fine sand, very dark brown 
(10YR 2/2) when moist; moderate fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; many fine 
roots: slightly acid; clear boundary. 

A12—4 to 22 inches; dark grayish brown (10YR 
4/2) loamy fine sand, very dark brown 
(10YR 2/2) when moist; weak coarse 
subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many 
fine roots; neutral; gradual boundary. 

AC—22 to 85 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish 
brown (10YR 3/2) when moist; mas- 
sive; soft, very friable, nonsticky and 
nonplastic; common fine roots; neutral; 
gradual boundary. 

C1—35 to 47 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) when moist; single grained; 
loose, nonsticky and nonplastic, few fine 
roots; neutral; clear boundary. 

C2ca—47 to 51 inches; light brownish gray (2.5Y 
6/2) loamy sand, olive brown (2.5Y 4/3) 
when moist; single grained; loose, non- 
sticky and nonplastic; about 10 percent 
gravel; lime coatings on underside of 


pebbles; strong effervescence; neutral; 
clear boundary. 

C3—51 to 60 inches; grayish brown (2.5Y 5/2) 
loamy sand, dark grayish brown (2.5Y 
4/2) when moist; single grained; loose, 
nonsticky and nonplastic; strong effer- 
vescence; mildly alkaline. 

The A horizon is 16 to 30 inches thick and is dark 
grayish brown or grayish brown. The texture is 
commonly loamy fine sand, but loamy sand and sandy 
loam occur in places. The C horizon ranges from gray- 
ish brown to light gray and is loamy sand or loamy 
fine sand. The depth to carbonates ranges from 10 to 
36 inches, This horizon is commonly stratified and has 
some gravel in places. Depth to fine sandy loam or 
finer textured material is greater than 30 inches. 

Lihen soils are associated in the landscape with 
Parshall, Telfer, and Krem soils. They are more sandy 
than Parshall soils, have a thicker A horizon than 
Telfer soils, and have less clay in the C horizon than 
Krem soils. 

LeB—Lihen loamy fine sand, 1 to 6 percent slopes. 
This nearly level to undulating soil is on hummocky 
terraces and outwash plains. It has the profile de- 
scribed as representative of the series. Included in 
mapping were small areas of Telfer loamy fine sand, 
Parshall fine sandy loam, Krem loamy fine sand, Flax- 
ton fine sandy loam, and Seroco fine sand. 


MC LEAN COUNTY, NORTH DAKOTA 33 


This soil is well drained but has slow runoff. It is 
highly susceptible to erosion. 

Nearly all the acreage is used for native range and 
pasture. Some areas are cropped. Small grain and 
alfalfa are the main crops. The main management 
needs on cropland are controlling soil blowing, con- 
serving moisture, and maintaining fertility and tilth. 
Capability unit IVe-2; Sands range site. 

LeC—Lihen loamy fine sand, 6 to 9 percent slopes. 
This gently rolling soil is on sandy uplands. It has a 
profile similar to the one described as representative 
of the series, except that it has a stightly thinner 
surface layer, Included in mapping were small areas 
of Telfer loamy fine sand, Parshall fine sandy loam, 
Seroco fine sand, Krem loamy fine sand, and Flaxton 
fine sandy loam. 

This soil is well drained but has slow runoff, It is 
highly susceptible to erosion. 

This soil is not suited to crops. Nearly all the acre- 
age is used for native range and pasture. Management 
is needed to maintain good stands of native grass. 
Capability unit VIe-Sa; Sands range site. 

LgE—Lihen-Zah] complex, 9 to 25 percent slopes. 
This rolling to hilly mapping unit is on terrace edges 
and uplands. It occurs: along streams that have cut 
through the sandy mantle and exposed the underlying 
glacial till and sedimentary beds. It is about 50 percent 
Lihen loamy fine sand; 25 percent Zahl soil; and 25 
percent Flaxton, Krem, Telfer, Cabba, and Flasher 
soils. The Lihen soil is on the higher parts of the land- 
scape and in swales and on foot slopes. The Zahl soil 
is on convex slopes and on steep slopes in the lower 
parts of the landscape. In most areas the surface layer 
is loamy fine sand. In some areas of the Zahl soil, it is 
only 1 inch thick. 

This unit is well drained and has slow to rapid 
runoff. It is used for range. It is highly susceptible to 
erosion and is not suitable for cultivation. Manage- 
ment is needed to maintain good stands of native grass. 
Capability unit VIle-Sa; Lihen soil in Sands range site; 
Zahl soil in Thin Upland range site. 


Linton Series 


The Linton series consists of deep, gently sloping to 
very steep, well drained soils. These soils formed in 
deep silty loess material on uplands. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 7 inches thick. The 
subsoil is very friable silt loam about 22 inches thick. 
It is grayish brown, light brownish gray, and light 
gray. The underlying material is light yellowish brown 
silt loam. 

Permeability is moderate. Available water capacity 
is high. Organic-matter content is moderate. Natural 
fertility is medium. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Linton silt loam in area of 
Linton-Mandan silt loams, 8 to 6 percent slopes, in 
cropland 1,250 feet east and 350 feet south of north- 
west corner sec. 26, T. 147 N., R. 84 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 


4/2) silty loam, very dark grayish brown 
(10YR 3/2) when moist; moderate fine 
granular structure; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; neutral; abrupt smooth boundary. 

B21—7 to 14 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10¥YR 3/2) when moist; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; slightly hard, 
very friable, slightly sticky and slightly 
plastic; many fine roots; common fine 
pores; slight effervescence; neutral; 
clear smooth boundary. 

B22—14 to 17 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown (2.5Y 
4/2) when moist; weak medium pris- 
matic structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
many fine roots; many fine pores; slight 
effervescence; mildly alkaline; clear 
boundary. 

B8ca—17 to 29 inches; light gray (2.5Y 7/2) silt 
loam, grayish brown (2.5Y 5/2) when 
moist; weak coarse prismatic structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; 
common fine pores; common soft masses 
of lime; strong effervescence; mildly 
alkaline; clear boundary. 

C1—29 to 60 inches; light yellowish brown (2.5Y 
6/3) silt loam, light olive brown (2.5Y 
5/3) when moist; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; strong effervescence; mildly alkaline. 

The A horizon is 4 to 8 inches thick and ranges 
from very dark grayish brown to grayish brown. The 
B2 horizon is 5 to 10 inches thick and ranges from 
dark grayish brown to pale brown. The depth to 
carbonates ranges from 10 to 20 inches. The C horizon 
is typically silt loam, but in some places coarser or 
finer textures occur below 40 inches. Lime is segre- 
gated in some profiles but is diffused in others. 

Linton soils are associated in the landscape with 
Mandan, Temvik, Grassna, and Wilton soils. They 
have a thinner A horizon than Mandan and Grassna 
soils. They differ from Temvik and Wilton soils in not 
having a JIC horizon. 

LmB—Linton-Mandan silt loams, 3 to 6 percent 
slopes. This gently sloping mapping unit is on loess 
mantled terraces and uplands. It is about 60 percent 
Linton silt loam and 40 percent Mandan silt loam. The 
Linton soil occurs in most of the landscape, and the 
Mandan soil is in slightly concave areas. The Linton 
soil has the profile described as representative of the 
series. Included in mapping were small areas of 
Grassna, Wilton, and Temvik soils. 

This unit is well drained. It has medium runoff and 
is slightly susceptible to erosion. 

This unit is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. A few 
areas are in native range or pasture. The chief man- 
agement needs are controlling erosion, conserving 
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moisture, and maintaining fertility and tilth. Capabil- 
ity unit IIe-5; Silty range site. 

LmC—Linton-Mandan silt loams, 6 to 9 percent 
slopes. This moderately sloping mapping unit is on 
loess mantled terraces and uplands. It is about 65 
percent Linton silt loam and 35 percent Mandan silt 
loam. The Linton soil is on the upper plane and convex 
slopes. The Mandan soil is on the lower slopes and in 
concave areas. Included in mapping were small areas 
of Grassna, Wilton, and Temvik soils. 

This unit is well drained. It has medium runoff and 
is susceptible to erosion. 

This unit is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. A 
few areas are in native range. The main management 
needs are controlling erosion; conserving moisture, and 
maintaining fertility and tilth. Capability unit IIIe—-5; 
Silty range site. 

LmD—Linton-Mandan silt loams, 9 to 15 percent 
slopes. This strongly sloping mapping unit is on loess 
mantled terraces and uplands. It is about 65 percent 
Linton soil and 35 percent Mandan soil. The Linton 
soil is on the upper plane and convex slopes. The 
Mandan soil is on the lower slopes and in concave 
areas. Included in mapping were small areas of Wilton, 
Grassna, Max, Temvik, and Zahl soils. 

This unit is well drained. It has rapid runoff and is 
highly susceptible to erosion. 

This unit is suited to close-seeded crops commonly 
grown in the county. About half the acreage is used 
for crops. The rest is in native range or pasture. The 
main management needs are controlling erosion, con- 
serving moisture, and maintaining fertility and tilth. 
Capability unit [Ve-5; Silty range site. 

LmE—Linton-Mandan ailt loams, 15 to 40 percent 
slopes. This moderately steep to very steep mapping 
unit is on terrace edges and uplands. It is 75 percent 
Linton soils-and 25 percent Mandan soils. Linton soils 
are on the upper slopes in the landscape, and Mandan 
soils are on foot slopes and in concave areas. Included 
in mapping were small areas of Wilton, Grassna, Max, 
Temvik, and Zahl soils. Also included were a few 
eroded areas. 

This unit is well drained. It has rapid runoff and is 
highly susceptible to erosion. 

This unit is not suited to crops. All of the acreage 
is used for native range or pasture. Management is 
needed to maintain good stands of native grass. Ca- 
pability unit VIe—-Si; Silty range site. 


Lohler Series 


The Lohler series consists of deep, level, moderately 
well drained soils. These soils are on broad flats or in 
slightly depressed areas in bottom lands and low 
terraces. They formed in beds of stratified moderately 
fine and fine textured alluvium. 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 4 inches thick. The 
underlying material is light brownish gray, grayish 
brown, and light yellowish brown silt loam, silty clay 
loam, silty clay, and very fine sandy loam. 

Permeability is slow. Available water capacity is 
high. Natural fertility is medium. Organic-matter con- 
tent is low. 


Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mixed grasses and trees. 

Representative profile of Lohler silty clay loam in 
hayland 2,100 feet south and 2,540 feet west of north- 
east corner sec. 20, T. 143 N., R. 81 W. 

Al—0 to 4 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 8/2) when moist; moderate fine 
granular structure; hard, friable, sticky 
and plastic; slight effervescence; neu- 
tral; abrupt boundary. 

C1i—4 to 6 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) 
when moist; massive; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; strong effervescence; neutral; 
abrupt boundary. 

C2—6 to 22 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak bedding 
planes; hard, firm, sticky and plastic: 
strong effervescence; mildly alkaline; 
clear boundary. 

C8—22 to 35 inches; grayish brown (2.5Y 5/2) 
light silty clay, dark grayish brown 
(2.5Y 4/2) when moist; moderate fine 
angular blocky structure; hard, firm, 
sticky and plastic; strong effervescence; 
mildly alkaline; abrupt boundary. 

C4—-35 to 47 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 
4/2) when moist; few fine distinct 
mottles of brownish yellow (10YR 6/6) ; 
strong fine angular blocky structure; 
hard, firm, sticky and plastic; few 
threads of gypsum; strong effervescence; 
mildly alkaline; abrupt boundary. 

C5—47 to 58 inches; light yellowish brown (2.5Y 
6/8) very fine sandy loam, olive brown 
(2.5Y 4/3) when moist; few fine distinct 
mottles of olive yellow (2.5Y 6/6); mas- 
sive; soft, very friable, slightly sticky 
and nonplastic; strong effervescence; 
mildly alkaline; abrupt boundary. 

C6—53 to 60 inches; light brownish gray (2.5Y 
6/2) silty clay, dark grayish brown 
(2.5Y 4/2) when moist; moderate fine 
angular blocky structure; hard, firm, 
sticky and plastic; strong effervescence; 
mildly alkaline. 

The A horizon is 2 to 8 inches thick and is grayish 
brown or light brownish gray. The texture ranges 
from silt loam to silty clay or clay, but is dominantly 
silty clay loam or silty clay. The C horizon ranges from 
grayish brown to pale yellow. It is dominantly silty 
clay loam and silty clay with a clay content of 85 to 
50 percent. Strata of other textures ranging from 
loamy fine sand to heavy clay occur in places. 

The soils are commonly calcareous throughout, but 
the upper 3 to 6 inches is noncalcareous in some pro- 
files. Some profiles have slight to moderate salinity. 
In some pedons, there are yellowish brown to strong 
brown mottles in the lower subsoil and in others there 
are none. 
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Lohler soils are associated in the landscape with 
Havrelon and Lallie soils. They have more clay than 
Havrelon soils and are better drained than Lallie soils. 

Lw—Lohler silty clay loam. This level soil is on low 
terraces and bottom lands. It occurs as narrow string- 
ers and as large irregularly shaped areas. Slopes are 
0 to 1 percent. This soil has the profile described as 
representative of the series. Included in mapping were 
small areas of Havrelon silty clay loam, Lallie soils, 
and other texture phases of Lohler soils. 

This soil is moderately well drained. It has slow 
runoff and is slightly susceptible to erosion. It is 
subject to flooding from the Missouri River when ice 
jams occur. At other times it is protected by the 
Garrison Dam. Runoff from local side streams oc- 
casionally flows across the soil and remains ponded in 
places for a few hours to a few days. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all: the 
acreage is used for crops. The rest is in native grass 
and trees. The main management needs are conserving 
moisture and maintaining fertility and tilth. Capabil- 
ity unit IIe-4L; range site not assigned. 

Ly—tLohler silty clay. This level soil is on smooth, 
low terraces. Slopes are 0 to 1 percent. The surface 
layer is silty clay; otherwise, this soil has a profile 
similar to the one described as representative of the 
series. Included in mapping were small areas of Lohler 
silty clay loam and Lallie soils. 

This soil is moderately well drained, has slow runoff, 
and is slightly susceptible to erosion. It is subject to 
flooding from the Missouri River when ice jams occur. 
At other times it is protected by the Garrison Dam. 
Runoff from local side streams occasionally flows 
across and is ponded in places from a few hours to a 
few days. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all the 
acreage is used for crops. The rest is in native grass 
and trees. The main management needs are controlling 
soil blowing, conserving moisture, and maintaining 
fertility and tilth. Capability unit IIls-4; range site 
not assigned. 


Makoti Series 


The Makoti series consists of deep, level, moderately 
well drained soils. These soils formed on nearly level 
lake plains in the glacial till plains. 

In a representative profile the surface laver is dark 
gray silty clay loam about 6 inches thick. The subsoil, 
about 13 inches thick, is firm silty clay loam. It is dark 
grayish brown in the upper 8 inches and grayish 
brown in the lower 5 inches. The underlying material 
is light brownish gray and olive yellow silty clay 
loam, silt loam, and very fine sandy loam. 

Permeability is moderately slow. Available water 
capacity, organic-matter content, and natural fertility 
are high. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Makoti silty clay loam in 
a cultivated field 190 feet east and 70 feet south of 
northwest corner sec. 15, T. 149 N., R. 87 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) silty 
clay loam, very dark brown (10YR 2/2) 
when moist; moderate medium granular 
structure; slightly hard, firm, slightly 
sticky and slightly plastic; few roots; 
neutral; abrupt smooth boundary. 

B21—6 to 14 inches; dark grayish brown’ (10YR 
4/2) silty clay loam, very dark grayish 
brown (10YR 3/2) when moist; mod- 
erate coarse prismatic structure parting 
to moderate fine subangular blocky; 
slightly hard, firm, slightly sticky and 
slightly plastic; few roots; common fine 
and very fine pores; slightly acid; clear 
wavy boundary. 

B22—14 to 19 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) when moist; moderate coarse 
prismatic structure parting to moderate 
fine subangular blocky; slightly hard, 
firm, slightly sticky and slightly plastic; 
few roots; common fine and very fine 
pores; neutral; clear wavy boundary. 

Cica—19 to 26 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5¥ 4/2) when moist; weak medium 
prismatic structure parting to weak very 
fine subangular blocky; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; few roots; common fine and very fine 
pores; violent effervescence with dis- 
seminated lime; mildly alkaline; gradual 
wavy boundary. 

C2ca—26 to 34 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) when moist; weak medium 
subangular blocky structure parting to 
weak very fine subangular_ blocky; 
slightly hard, friable, slightly sticky and 
nonplastic; few roots; common fine and 
very fine pores; violent effervescence 
with disseminated lime; mildly alkaline; 
gradual wavy boundary. 

C3—34 to 46 inches; olive yellow (2.5Y 6/6) 
stratified silt loam and very fine sandy 
loam, grayish brown (2.5Y 5/2) when 
moist; many medium distinct gray (5Y 
5/1) moist mottles; slightly hard, fri- 
able, slightly sticky and nonplastic; few 
roots; common fine and very fine pores; 
lime segregated in fine rounded soft 
masses; strong effervescence; mildly al- 
kaline; gradual smooth boundary. 

C4—46 to 60 inches; light brownish gray (2.5Y 
6/2) stratified silty clay loam and very 
fine sandy loam, olive brown (2.5Y 4/4) 
when moist; many medium distinct gray- 
ish brown (2.5Y 5/2) moist mottles; 
slightly hard, firm, slightly sticky and 
slightly plastic; lime segregated in me- 
dium rounded soft masses; strong effer- 
vescence; moderately alkaline. 

The A horizon is 5 to 10 inches thick and is dark 
gray or dark grayish brown. In most areas the texture 
is silty clay loam, but silt loam occurs in places. The 
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B horizon is 6 to 20 inches thick and ranges from 
very dark grayish brown to light brownish gray. The 
texture is silty clay loam with 30 to 35 percent clay. 
Patches of clay films occur in some profiles. The depth 
to carbonates ranges from 16 to 30 inches. The lower 
part of the B horizon contains lime in places. The Cea 
horizon contains lime, both disseminated and as seg- 
regated soft masses and threads. The lower C horizon 
is stratified or varved and commonly contains mottles. 
In places, glacial] till or strata of sand and gravel occur 
below 40 inches. ; 

Makoti soils are associated in the landscape with 
Roseglen and Bowbells soils, although they have more 
silt. 

Ma-——Makoti silty clay loam. This level soil is on 
smooth glacial lake plains. It is the only Makoti soil 
mapped in the county. Slopes are 0 to 1 percent. In- 
cluded in mapping were areas of Roseglen, Tansem, 
Sinai, Parnell, Grail, Max, and Williams soils. Also 
included were areas where the surface layer is silt 
loam and areas of gently sloping soils. 

This soil is moderately well drained and has slow 
runoff. Nearly all the acreage is used for crops. The 
rest is in native range and pasture. 

This soil is suited to all the crops commonly grown 
in the county. The main management needs are con- 
serving moisture and maintaining fertility and tilth. 
Capability unit IIc-7; Silty range site. 


Mandan Series 


The Mandan series consists of deep, nearly level to 
moderately sloping, well drained silt loams. These soils 
formed on loess mantled terraces and uplands. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 10 inches thick. The 
subsoil is grayish brown, very friable silt loam about 
16 inches thick. The underlying material is light 
brownish gray silt loam. 

Permeability and organic-matter content are mod- 
erate. Available water capacity and natural fertility 
are high. ; 

Nearly all the acreage is cultivated for small grain. 
The native vegetation is mid and short prairie grasses. 

Representative profile of Mandan silt loam, 1 to 3 
percent slopes, in cropland 2,300 feet north and 65 
feet west of southeast corner sec 16, T. 148 N., R. 
81 W. 

Ap—0O to 6 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; weak fine granular 
structure; slightly hard, very friable, 
nonsticky and _ nonplastic; neutral; 
abrupt boundary. 

A12—6 to 10 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; weak coarse prismatic 
structure; slightly hard, very friable, 
nonsticky and nonplastic; neutral; clear 
boundary. 

B2—10 to 26 inches; grayish brown (2.5Y 5/2) 
silt loam, very dark grayish brown (2.5Y 
3/2) when moist; weak coarse prismatic 
structure parting to weak coarse angular 
blocky; slightly hard, very friable, non- 


sticky and nonplastic; slight efferves- 
cence; neutral; gradual boundary. 

C1—26 to 32 inches; light brownish gray (2.5Y 
6/2) silt loam, olive brown (2.5Y 4/8) 
when moist; weak coarse prismatic 
structure parting to weak coarse angular 
blocky; slightly hard, very friable, non- 
sticky and nonplastic; strong efferves- 
cence; moderately alkaline; gradual 
boundary. 

C2—32 to 60 inches; light brownish gray (2.5Y 
6/2) silt loam, light olive brown (2.5Y 
5/3) when moist; massive; slightly hard, 
very friable, nonsticky and nonplastic; 
violent effervescence; strongly alkaline, 

The A horizon is silt loam 8 to 20 inches thick. The 
B horizon is dark grayish brown or grayish brown 
and is 7 to 18 inches thick. The texture is silt loam or 
very fine sandy loam containing less than 18 percent 
clay. Some profiles lack a distinct B horizon. The C 
horizon is silt loam or very fine sandy loam. In places, 
shale, sand and gravel, or glacial till occurs below 40 
inches (fig. 10). 

The thickness of the darkened A horizon ranges 
from 16 to 35 inches. The depth to lime is generally 
: to 20 inches, but a few pedons are limy to the sur- 

ace. 

Mandan soils are associated in the landscape with 
Linton, Grassna, Temvik, and Wilton soils. They have 
a thicker A horizon than Linton soils, have less clay 
in the B horizon than Grassna soils, and have less 
clay in the C horizon than Temvik and Wilton soils. 

MdA—Mandan silt loam, 1 to 3 percent slopes. This 
nearly level soil is on loess mantled uplands and ter- 
races. It has the profile described as representative of 
the series. Included in mapping were small areas of 
Linton, Wilton, Temvik, Grassna, and Williams soils. 
There are areas totaling about 120 acres, in T. 144 
N. and T. 145 N., R. 84 W., that have fine sand at 
depths of 28 to 40 inches, 

This soil is well drained but has slow runoff. 

This soil is suited to all the crops commonly grown 
in the county. Nearly all of the acreage is cropped. The 
chief management needs are conserving moisture and 
maintaining fertility and tilth. Capability unit ITe—5; 
Silty range site. 

MdB—Mandan ailt loam, 3 to 6 percent slopes. This 
gently sloping soil is on loess mantled uplands and 
terraces. Included in mapping were,small areas of 
Linton, Temvik, Wilton, Grassna, and Williams soils. 
There are areas totaling about 80 acres, in T. 144 N. 
and T. 145 N., R. 84 W., that have fine sand at depths 
of 28 to 40 inches. 

The soil is well drained but has slow runoff. It is 
slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all the 
acreage is in crops. The main management needs are 
controlling erosion, conserving moisture, and main- 
taining fertility and tilth, Capability unit Ile-5; Silty 
range site. 

MdC—Mandan ailt loam, 6 to 9 percent slopes. This 
moderately sloping soil is on loess mantled uplands 
and terraces. Included in mapping were small areas of 
Linton, Temvik, Wilton, Grassna, and Williams soils. 
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Figure 10.—Profile of Mandan silt loam showing sand and gravel 
below 48 inches. 


This soil is well drained but has medium runoff, It 
is moderately susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The main management concern is controlling erosion. 
Conserving moisture and maintaining fertility and 
tilth are also important. Capability unit ITIe—5; Silty 
range site. 


Manning Series 


The Manning series consists of gently to moderately 
sloping, somewhat excessively drained soils that are 
moderately deep over sand and gravel. These soils 
formed in moderately coarse sediment underlain by 
sand and gravel outwash. 

In a representative profile the surface layer is dark 
grayish brown coarse sandy loam about 6 inches thick. 
The subsoil is very friable, dark grayish brown coarse 


sandy loam about 5 inches thick. The underlying ma- 
terial is grayish brown and light brownish gray 
gravelly loamy coarse sand and coarse sandy loam. 

Permeability is moderately rapid in the subsoil and 
very rapid in the underlying material. Available water 
capacity is low. Organic-matter content is moderate. 
Natural fertility is medium. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Manning coarse sandy 
loam in cultivated area of Ruso-Manning coarse sandy 
loams, 3 to 6 percent slopes, 1,300 feet north and 300 
feet east of southwest corner sec. 6, T. 147 N., R. 80 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) coarse sandy loam, very dark brown 
(10YR 2/2) when moist; moderate fine 
granular structure; slightly hard, very 
friable, slightly sticky and nonplastic; 
neutral; abrupt boundary. 

B2—6 to 11 inches; dark grayish brown (10YR 
4/2) coarse sandy loam, very dark brown 
(10YR 2/2) when moist; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; slightly hard, 
very friable, slightly sticky and plastic; 
neutral; clear boundary. 

C1—11 to 21 inches; grayish brown (10YR 5/2) 
coarse sandy loam, dark grayish brown 
(10YR 4/2) when moist; very weak me- 
dium subangular blocky _ structure; 
slightly hard, very friable, slightly sticky 
and nonplastic; about 10 percent fine 
gravel; slight effervescence; neutral; 
gradual boundary. 

IIC2—21 to 60 inches; light brownish gray (2.5Y 
6/2) gravelly loamy coarse sand, dark 
grayish brown (10YR 4/2) when moist; 
single grained; loose, nonsticky and non- 
plastic; strong effervescence; mildly al- 
kaline. 

The depth to the IIC horizon ranges from 20 to 40 
inches, and the depth to lime ranges from 10 to 25 
inches. The A horizon is 5 to 12 inches thick and is 
coarse sandy loam or sandy loam. It ranges from dark 
gray to grayish brown. The B horizon is 12 to 22 
inches thick and ranges from dark grayish brown to 
light olive brown. The texture is coarse sandy loam or 
sandy loam, The IIC materials range from gravelly 
sandy loam or loamy sand to coarse sand and gravel. 

The content of fine and coarser sand in the upper 
part of these Manning soils is greater than in the 
range defined for the series. This difference, however, 
does not alter use and management. 

Manning soils are associated in the landscape with 
Stady, Parshall, and Ruso soils. They have less clay 
in the B horizon than Stady soils and have a IIC 
horizon that is lacking in Parshall soils. They have a 
thinner A horizon than Ruso soils. 


Marysland Series 


The Marysland series consists of level, poorly 
drained soils that are moderately deep over sandy 
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and loamy material. These soils formed in a loamy 
mantle of glacial outwash underlain by sand and 
gravel outwash. 

Tn a representative profile the surface layer is very 
dark gray and dark gray loam and clay loam about 9 
inches thick. The underlying materia] is light gray 
and gray clay loam, loamy sand, and sand. 

Permeability is moderate in the loamy material and 
rapid or very rapid in the sand and gravel. Available 
water capacity is moderate. Organic-matter content is 
high, Natural fertility is medium. 

Nearly all the areas are in native pasture or hay. 
The native vegetation is sedges, cordgrass, and other 
tall prairie grasses. If adequately drained, these soils 
are used for crops. 

Representative profile of Marysland loam in hayland 
1,000 feet west and 1,600 feet north of southeast 
corner sec. 21, T. 145 N., R. 82 W. 

A11—0 to 4 inches; very dark gray (2.5Y 3/1) 
loam, black (2.5Y 2/1) when moist; 
moderate fine granular structure; fri- 
able, slightly sticky and slightly plastic; 
many roots; slight effervescence in 
spots; neutral; clear boundary. 

A124 to 9 inches; dark gray (2.5Y 4/1) clay 
loam, black (2.5Y 2/1) when moist; 
weak medium prismatic structure part- 
ing to moderate medium  subangular 
blocky; friable, sticky and plastic; 5 per- 
cent fine gravel, many roots; strong 
effervescence; neutral; clear boundary. 

Cicag—9 to 20 inches; light gray (5Y 7/1) clay 
loam, light gray to gray (5Y 6/1) when 
moist; common large distinct light olive 
brown (2.5Y 5/4) mottles; weak me- 
dium subangular blocky structure; fri- 
able, sticky and plastic; 5 percent gravel, 
many roots; violent effervescence; mildly 
alkaline; abrupt boundary. 

IIC2g—20 to 23 inches: gray (5Y 6/1) loamy sand, 
gray (5Y 5/1) when moist; common 
large distinct light olive brown (2.5Y 
5/4) mottles; single grained; loose, non- 
sticky and nonplastic; 10 percent gravel, 
few roots; strong effervescence; mildly 
alkaline; abrupt boundary. 

TIC3g—28 to 26 inches; light gray (5Y 7/1) clay 
loam, dark gray (5Y 4/1) when moist; 
few olive brown (2.5Y 5/4) mottles; 
massive; friable, sticky and plastic; 10 
percent fine gravel, few roots; violent 
effervescence; mildly alkaline; abrupt 
boundary. 

TIC4g—26 to 60 inches; light gray (2.5Y 7/2) 
stratified loamy sand and sand, light 
olive brown (2.5¥ 5/4) when moist; few 
small gray (5Y 5/1) mottles; single 
grained; loose, nonsticky and nonplastic; 
10 percent gravel, few roots; strong ef- 
fervescence; mildly alkaline. 

The A horizon is 7 to 16 inches and is dark gray or 
very dark gray. The Cea horizon is gray or light gray. 
It has few to many gray, olive brown, or yellowish 
brown mottles. It ranges from heavy sandy loam to 
clay loam. The IIC horizon is mixed, calcareous loamy 


sand, gravelly sand, coarse sand, or gravelly sand. 
The depth to IIC material ranges from 20 to 40 inches. 

Marysland soils are associated in the landscape with 
Divide, Bowdle, and Stady soils. They are more poorly 
drained. 

Mf{—Marysland loam. This level soil occurs in low 
and slightly concave areas in the glacial outwash plain. 
Slopes are 0 to 1 percent. This is the only Marysland 
soil mapped in the county. Included in mapping were 
small areas of Colvin, Divide, Bowdle, and Stady soils. 

This soil is poorly drained and has slow runoff. It is 
slightly susceptible to erosion. 

Nearly all the acreage is in native pasture. A few 
drained areas are used for crops. Management is 
needed to control excess water and erosion and to 
maintain fertility and tilth. Capability unit [Vw-4L; 
Wet Meadow range site. 


Max Series 


The Max series consists of deep, undulating to steep, 

ve drained soils. These soils formed in loamy glacial 
ill. 

In a representative profile the surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
is dark grayish brown, friable loam about 4 inches 
thick. The underlying material is light brownish gray 
and light olive brown loam and clay loam. 

Permeability is moderate in the subsoil and moder- 
ately slow in the underlying material. Available water 
capacity is high. Organic-matter content is moderate, 
and natural fertility is medium. 

These soils are used mostly for crops. The native 
vegetation is mid and short prairie grasses. 

Representative profile of Max loam in cultivated 
area of Max-Zahl loams, 6 to 9 percent slopes, 140 
feet east and 1,700 feet south of northwest corner sec. 
5, T. 149 N., R. 81 W. 


Ap—O0 to 5 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; mildly alka- 
line; abrupt smooth boundary. 

B2—5 to 9 inches; dark grayish brown (10YR 
4/2) heavy loam, very dark brown 
(10YR 8/8) when moist; peds coated 
with very dark grayish brown (10YR 
8/2) moist; moderate medium prismatic 
structure parting to weak medium sub- 
angular blocky; hard, friable, sticky and 
slightly plastic; common fine roots; few 
fine pores; patches of clay films on verti- 
cal faces; mildly alkaline; clear wavy 
boundary. 

Clca—9 to 17 inches; light brownish gray (2.5Y 
6/8) loam, olive brown (2.5Y 4/3) when 
moist; moderate coarse prismatic struc- 
ture; hard, friable, slightly sticky and 
slightly plastic; common fine roots; few 
fine pores; few films and soft masses of 
lime; strong effervescence; mildly alka- 
line; gradual] wavy boundary. 

C2ca—17 to 37 inches; light olive brown (2.5Y 
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5/8) clay loam, olive brown (2.5Y 4/3) 
when moist; many medium distinct gray 
(5Y 5/1) and dark yellowish brown 
(10YR 4/4) moist mottles; weak coarse 
prismatic structure; hard, friable, sticky 
and plastic; few fine pores; common 
films and soft masses of lime; strong 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

C3—37 to 60 inches; light olive brown (2.5Y 5/3) 
clay loam, olive brown (2.5Y 4/3) when 
moist; many large distinct gray (5Y 
5/1), olive (5Y 4/4), and dark brown 
(7.5YR 4/4) moist mottles; massive; 
very hard, firm, sticky and plastic; very 
few roots; few pores; very few soft 
masses of lime; strong effervescence; 
moderately alkaline. 

The B horizon is loam or clay loam. Depth to carbon- 
ates ranges from 8 to 16 inches. The profile is 1 to 10 
percent pebbles and stones. 

Max soils are associated in the landscape with 
Williams, Zahl, Bowbells, and Arnegard soils. They 
have less clay accumulation in the B horizon than 
Williams soils. They differ from Zahl soils in having a 
B horizon. They have a thinner A horizon than Bow- 
bells and Arnegard soils. 

MgB—Max loam, 3 to 6 percent slopes. This undulat- 
ing soil is on glacial till uplands. Included in mapping 
were small areas of Williams, Bowbells, and Zahl soils 
and small areas of Tonka and Parnell soils in un- 
drained depressions. 

This soil is well drained and has medium runoff. It 
is suited to all crops commonly grown in the county. 
Most of the acreage is used for crops. The rest is in 
native range or pasture. Control of erosion, conserva- 
tion of moisture, and maintenance of fertility and tilth 
are the chief concerns of management. Capability unit 
Ile-6; Silty range site. 

MhC—Max-Bowbells-Zahl loams, 6 to 9 percent 
slopes. This gently rolling mapping unit is in glacial 
till landscapes. It is about 35 percent Max loam, 30 
percent Bowbells loam, 25 percent Zahl loam, and 10 
percent minor soils. Max loam is on side slopes. Bow- 
bells loam is on lower side slopes and in concave parts 
of the landscape. Zahl] loam is on ridges and the higher 
convex slopes. Included in mapping were small areas 
of Williams and Arnegard soils and areas of Tonka 
and Parnell soils in undrained depressions. 

This unit is moderately well drained and well 
drained. Runoff is medium to rapid. The erosion haz- 
ard is moderate. 

This mapping unit is used for crops and range. It is 
suited to all crops commonly grown in the county. 
Control of erosion is an essential part of management. 
Conserving moisture and maintaining fertility and 
tilth are also important. Capability unit ITIle-6; Max 
and Bowbells soils in Silty range site, Zah! soil in Thin 
Upland range site. 

MIC—Max-Zah] loams, 6 to 9 percent slopes. This 
gently rolling mapping unit is on glacial till uplands. 
It is about 65 percent Max loam, 25 percent Zahl loam, 
and 10 percent Bowbells and Williams soils. The Max 
soil is on side slopes. The Zahl soil is on convex ridges. 
Bowbells and Williams soils occur on the gentler 


slopes and in concave areas. The profiles of the major 
soils are the ones described as representative of the 
Max and Zahl series. Included in mapping were small 
areas of Tonka and Parnell soils in undrained depres- 
sions. 

This unit is well drained. Runoff is medium to rapid. 
The erosion hazard is moderate. 

This unit is suited to crops commonly grown in 
the county. More than half the acreage is cultivated. 
The rest is in native range or pasture. Control of 
erosion is an essential part of management. Conserv- 
ing moisture and maintaining fertility and tilth are 
also important. Contour stripcropping is generally not 
practical because of the short irregular slopes. Capabil- 
ity unit IIle-6; Max soil in Silty range site; Zahl soil 
in Thin Upland range site. 

MID—Max-Zahl loams, 9 to 15 percent slopes. This 
rolling mapping unit is on uplands. It is 60 percent 
Max loam and 40 percent Zah] loam. The Max soil is 
on side slopes. The Zahl soil is in the steepest part of 
the landscape and on convex ridges. Included in map- 
ping were small areas of Williams, Bowbells, Arne- 
gard, Tonka, and Parnell soils. 

This unit is well drained and has rapid runoff. The 
erosion hazard is severe. 

The unit is suited to small grain and alfalfa. About 
half the acreage is cultivated. The rest is in native 
range or pasture. Control of erosion is an essential 
part of management. Conserving moisture and main- 
taining fertility and tilth are also important. Capabil- 
ity unit TVe-6; Max soil in Silty range site; Zahl soil 
in Thin Upland range site. 


Miranda Series 


The Miranda series consists of deep, nearly level to 
strongly sloping, moderately well drained soils. These 
soils formed in alkaline loamy glacial till. 

In a representative profile the surface layer is dark 
gray and gray loam about 4 inches thick. The subsoil 
is very firm, dark grayish brown clay loam about 15 
inches thick. The underlying materia] is light yellow- 
ish brown clay loam. 

Permeability is very slow. Available water capacity 
and natural fertility are low. Organic-matter content 
is moderate. 

Nearly all the acreage is in native vegetation and is 
used for native range or pasture. The native vegetation 
is a sparse stand of alkali-tolerant prairie grasses. 

Representative profile of Miranda loam in grassy 
area of Noonan-Miranda complex, 1 to 6 percent slopes, 
50 feet north and 2,015 feet east of southwest corner 
sec. 36, T. 150 N., R. 89 W. 

A21—0 to 2 inches; gray (10YR 5/1) loam, very 
dark gray (10YR 3/1) when moist; weak 
fine subangular blocky structure parting 
to weak very fine platy; slightly hard, 
friable, slightly sticky and nonplastic; 
common fine roots; many very fine pores; 
medium acid; abrupt smooth boundary. 

A22—2 to 4 inches; gray (10YR 5/1) loam, very 
dark gray (10YR 3/1) when moist; 
moderate medium prismatic structure 
parting to weak medium platy; slightly 
hard, friable, slightly sticky and non- 
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plastic; common fine roots; many very 
fine pores; neutral; abrupt wavy bound- 


ary. 

B2t—4 to 12 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 2/2) when moist; strong coarse 
columnar structure parting to strong 
coarse blocky; very hard, very firm, 
sticky and plastic; few fine roots; com- 
mon very fine pores; thin continuous clay 
films; mildly alkaline; gradual wavy 
boundary. 

B8sa—12 to 19 inches; dark grayish brown (2.5Y 
5/2) clay loam, very dark grayish brown 
(2.5¥ 8/2) when moist; moderate 
medium prismatic structure parting to 
moderate medium angular blocky; hard, 
firm, sticky and slightly plastic; few very 
fie roots and pores; patches of clay 
films; few masses of gypsum and salts; 
tongues of organic staining on ped faces; 
mildly alkaline; gradual wavy boundary. 

Clsa—19 to 28 inches; light yellowish brown 
(2.5Y 6/3) clay loam, light olive brown 
(2.5Y 5/3) when moist; common fine 
distinct dark brown (7.5YR 4/4) moist 
mottles; weak coarse subangular blocky 
structure parting to weak fine subangu- 
lar blocky; slightly hard, firm, slightly 
sticky and nonplastic; common masses 
of gypsum and salts; violent efferves- 
cence; strongly alkaline; diffuse bound- 


ary. 

C2—23 to 60 inches; light yellowish brown (2.5Y 

6/4) clay loam, olive brown (2.5Y 4/4) 

when moist; common large distinct gray 

(5Y 5/1) moist and dark reddish brown 

(BYR 3/4) moist mott'es; massive; 

slightly hard, firm, slightly sticky and 

nonplastic; many soft masses of lime; 

few masses of gypsum crystals; strong 
effervescence; strongly alkaline. 

The A horizon is 1 to 4 inches thick and is gray or 
dark gray. It is typically loam but ranges to silt loam 
and very fine sandy loam. In a few places a thin Al 
horizon overlies the A2 horizon. The combined thick- 
ness of the Al and A2 horizon is less than 5 inches. 
The B2t horizon is 5 to 10 inches thick. It ranges from 
very dark gray to grayish brown and is clay loam or 
light clay. A thin to thick clay film coats the ped faces. 
No gypsum occurs in places in the B3 horizon. Masses 
of salts and gypsum occur within 16 inches of the 
surface. Tongues of darkened material commonly ex- 
tend into the B38 horizon and in some areas into the 
C horizon. The depth to carbonates ranges from 8 to 
20 inches. The C horizon commonly contains a few to 
many masses of gypsum crystals and lime masses. It 
is saline or alkaline loamy glacial till. 

Miranda soils are associated in the landscape with 
Noonan and Williams soils. They lack the Al horizon 
that occurs in Noonan soils and have a higher sodium 
content than Williams soils. They have a thinner 
solum than Noonan soils and have more coarse sand 
and pebbles in the underlying material than Rhoades 
soils. 


Morton Series 


The Morton series consists of moderately deep, 
gently to moderately sloping well drained loams on 
uplands. These soils formed in soft shale. 

In a representative profile the surface layer is dark 
grayish brown Joam about 7 inches thick. The subsoil 
is friable silty clay loam about 11 inches thick. It is 
grayish brown and light brownish gray. The under- 
lying material is light olive gray silt loam. Shale is at 
38 inches. 

Permeability and organic-matter content are mod- 
erate. Available water capacity is high. Natural fer- 
tility is medium. 

About half the acreage is in crops and is used for 
small grain and alfalfa. The rest is in native vegetation 
and is used for range or pasture, 

Representative profile of Morton loam, 3 to 9 per- 
cent slopes, in rangeland 470 feet east and 140 feet 
south of northwest corner sec. 18, T. 145 N., R. 80 W. 

A1—0 to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate medium angular 
blocky structure; hard, friable, slightly 
sticky and slightly plastic; neutral; clear 
boundary. 

B21t—7 to 12 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; moderate me- 
dium prismatic structure parting to 
strong medium blocky; hard, friable, 
slightly sticky and slightly plastic; com- 
mon very fine pores; thin continuous 
clay films; neutral; gradual boundary. 

B22t—12 to 15 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; moderate me- 
dium prismatic structure parting to 
moderate medium blocky; hard, friable, 
slightly sticky and slightly plastic; com- 
mon very fine pores; patches of clay 
films; slight effervescence; neutral; clear 
boundary. 

B3ca—15 to 18 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; moderate coarse 
angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; com- 
mon very fine pores; few fine roots; few 
threads and soft masses of lime; strong 
effervescence; neutral; gradual bound- 


ary. 
Clca—18 to 38 inches; light olive gray (5Y 6/2) 
silt loam, olive gray (5Y 5/2) when 
moist; moderate medium angular blocky 
structure; hard, friable, nonsticky and 
slightly plastic; few fine roots; few 
threads and soft masses of lime; violent 
effervescence; neutral; gradual bound- 


ary. 

C2—38 to 60 inches; pale olive (5Y 6/3) soft 
shale, olive (SY 4/3) when moist; hard, 
friable, slightly sticky and slightly plas- 
tic; strong effervescence; moderately 
alkaline. 
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The A horizon is 4 to 12 inches thick and is dark 
grayish brown or grayish brown. The B horizon is 6 
to 16 inches thick and ranges from dark grayish 
brown to pale brown. The texture is dominantly silty 
clay loam. Clay films are thin continuous or patchy. 
Depth to carbonates ranges from 11 to 24 inches. The 
Cca horizon has disseminated lime throughout and 
contains few to common soft masses and threads of 
lime, Depth to soft shale ranges from 20 to 40 inches. 
Shale is bedded and has a platy structure in some 
places and is massive in others. 

Morton soils are associated in the landscape with 
Williams, Arnegard, Regent, and Grail soils. They are 
less deep than Williams soils, have a thinner A horizon 
than Arnegard and Grail soils, and contain less clay 
in the B horizon than Regent soils. 

MoC—Morton loam, 3 to 9 percent slopes. This gently 
to moderately sloping soil is on shale uplands. It is 
the only Morton soil mapped in the county. Included 
in mapping were areas of Regent, Farnuf, Grail, 
Cabba, and Williams. Also included were soils that 
have a profile similar to the profile of this Morton soil 
but contain more sand and less silt. 

This soil is ‘well drained and has medium runoff. It 
is moderately susceptible to erosion. 

About half the acreage is used for crops, and the 
rest is used for range or pasture. The main manage- 
ment needs are controlling water erosion, conserving 
moisture, and maintaining fertility and tilth. Capabil- 
ity unit IITe-6; Silty range site. 


Niobell Series 


The Niobell series consists of deep, nearly level and 
gently sloping, moderately well drained soils on plane 
or in slightly concave positions. These soils formed in 
glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The next 
layer is gray loam about 4 inches thick. The firm sub- 
soil is dark grayish brown, brown, and light yellowish 
brown clay loam about 14 inches thick. The underlying 
material is light brownish gray and light yellowish 
brown clay loam. 

Permeability is slow. Available water capacity is 
high. Organic-matter content is moderate. Natural 
fertility is medium. 

Nearly all the acreage is cultivated and is used for 
smal] grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Niobell loam in cultivated 
area of Niobell-Williams loams, 1 to 3 percent slopes, 
1,050 feet east and 125 feet south of northwest corner 
sec. 7, T. 149 N., R. 84 W. 


A1—O to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak medium subangular 
blocky structure parting to moderate fine 
granular; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
fine roots; slightly acid; clear boundary. 

A&B—7 to 11 inches; gray (10YR 5/1) loam, 
very dark gray (10YR 3/1) when moist; 
light gray on upper surface of plates; 
moderate medium blocky structure part- 


ing to weak medium and fine platy; hard, 
very friable, slightly sticky and slightly 
plastic; many fine roots; many fine 
pores; a few patchy clay films; slightly 
acid; clear boundary. 

B21t—11 to 16 inches; dark grayish brown (10YR 
4/2) clay loam, very dark brown (10YR 
2/2) when moist; moderate medium 
prismatic structure parting to strong 
medium blocky; very hard, firm, sticky 
and plastic; common fine roots; many 
fine pores; continuous clay films on ped 
faces; thin coating of bleached fine sand 
and silt on tops and sides of prisms; 
some gravel; slightly acid; clear wavy 
boundary. 

B22t—16 to 20 inches; brown (10YR 5/3) clay 
loam, dark brown (10YR 4/3) when 
moist; moderate medium prismatic 
structure parting to strong medium and 
fine blocky; very hard, firm, sticky and 
plastic; common fine roots; many fine 
pores; continuous clay films on ped 
faces; grayish brown (10YR 5/2) coat- 
ings on ped faces; some gravel; neutral; 
clear wavy boundary. 

B3ca—20 to 25 inches; light yellowish brown 
(2.5Y 6/3) clay loam, light olive brown 
(2.5Y 5/3) when moist; moderate me- 
dium prismatic structure parting to 
strong medium blocky; hard, firm, sticky 
and plastic; common fine roots; common 
fine pores; a few grayish brown (2.5Y 
5/2) coatings on ped faces; few soft 
masses of lime; some gravel; strong 
effervescence; mildly alkaline; clear ir- 
regular boundary. 

Cica—25 to 34 inches; light brownish gray (2.5Y 
6/2) clay loam, grayish brown (2.5Y 
5/2) when moist; weak medium pris- 
matic structure parting to moderate me- 
dium subangular blocky; hard, firm, 
slightly sticky and slightly plastic; few 
fine roots; few fine pores; common soft 
masses of lime; some gravel; strong 
effervescence; moderately alkaline; grad- 
ual boundary. 

C2—34 to 60 inches; light yellowish brown (2.5Y 
6/4) light clay loam, light olive brown 
(2.5Y 5/4) when moist; few fine distinct 
light yellowish brown (10YR 6/4) moist 
mottles; massive; hard, friable, slightly 
sticky and slightly plastic; few soft 
masses of lime; a few masses of salt and 
gypsum; some gravel; strong effer- 
vescence; moderately alkaline. 

The A horizon is 6 to 15 inches thick. It is dark gray 
to grayish brown in the upper part and dark gray to 
light brownish gray in the lower part. In most areas a 
thin layer at the lower boundary of this horizon is 
platy. The B2t horizon has a texture of clay loam with 
28 to 35 percent clay. Bleached fine sand and silt from 
the A horizon extend into the B horizon and coat the 
sides and upper part of prisms and blocks. The B 
horizon is alkaline and contains sodium. 
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The solum ranges from 16 to 30 inches in thickness. 
The C horizon has some segregated lime and some 
visible salt and gypsum crystals. The amount of visible 
salt crystals and segregated lime varies within in- 
dividual profiles and within short distances. 

Niobell soils are associated in the landscape with 
Noonan and Williams soils. They lack the columnar 
B2 horizon that occurs in Noonan soils and have a 
higher sodium content than Williams soils. 

NbA—Niobell-Williams loams, 1 to 3 percent slopes. 
This nearly level mapping unit is on glacial till up- 
lands. It is about 65 percent Niobell loam, 25 percent 
Williams loam, and 10 percent minor soils. The Niobell 
soil occurs on the plane or slightly concave lower 
slopes in the landscape, and the Williams soil in 
slightly convex areas. The Niobell soil has the profile 
described as representative of the series. Included in 
mapping were small areas of Noonan, Miranda, Bow- 
bells, Max, and Tonka soils. 

This unit is moderately well drained and well 
drained and has medium runoff. It is slightly sus- 
ceptible to erosion. The alkaline subsoil restricts roots 
and water movement. 

This unit is well suited to all crops commonly grown 
in the county. Nearly all the acreage is used for crops. 
The rest is in native range or pasture. The chief man- 
agement needs are conserving moisture and maintain- 
ing fertility and tilth. Capability unit IIIs-6P; Niobell 
soil in Clayey range site, Williams soil in Silty range 
site. 

NbB—Niobell-Williams loams, 3 to 6 percent slopes. 
This gently sloping mapping unit is on glacial till up- 
lands. It is about 65 percent Niobell loam, 25 percent 
Williams loam, and 10 percent minor soils. The Niobell 
soil occurs on the plane or slightly concave slopes in 
the landscape. The Williams soil is on the high parts 
of the landscape. Included in mapping were small areas 
of Noonan, Miranda, Bowbells, Max, and Tonka soils. 
Also included were a few areas where slopes are more 
than 6 percent. 

This unit is moderately well drained and well 
drained and has medium runoff. It is moderately sus- 
ceptible to erosion. The alkaline subsoil restricts roots 
and water movement. 

This unit is well suited to all crops commonly grown 
in the county. Nearly all the acreage is used for crops. 
The rest is in native range or pasture. The chief man- 
agement needs are controlling erosion, conserving 
moisture, and maintaining fertility and tilth. Capabil- 
ity unit IIIe-6P; Niobell soil in Clayey range site; 
Williams soil in Silty range site. 


Noonan Series 


The Noonan series consists of deep, nearly level to 
strongly sloping, moderately well drained soils on till 
plains. These soils formed in alkaline loam or clay 
loam glacial till. 

In a representative profile the surface layer is about 
8 inches thick. It is dark grayish brown loam in the 
upper 6 inches and gray silt loam in the lower 2 inches. 
The subsoil is dark grayish brown, very firm and firm 
clay loam about 14 inches thick. The underlying ma- 
terial is grayish brown and light yellowish brown clay 
oam. 


Permeability is slow. Available water capacity and 
organic-matter content are moderate. Natural fertility 
is medium. 

Nearly all the acreage is in native vegetation, which 
is mid and short prairie grasses. 

Representative profile of Noonan loam in area of 
Noonan-Miranda complex, 1 to 6 percent slopes, in 
native pasture 200 feet south and 1,100 feet east of 
northwest corner sec. 7, T. 149 N., R. 84 W. 

A1—0 to 6 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
fine roots; medium acid; clear boundary. 

A2—6 to 8 inches; gray (10YR 5/1) silt loam, 
very dark gray (10YR 3/1) when moist, 
light gray (10YR 6/1) on upper sides 
of. plates; weak medium subangular 
blocky structure parting to weak fine 
platy; slightly hard, very friable, non- 
sticky and slightly plastic; many fine 
roots; many fine pores; slightly acid; 
clear wavy boundary. 

B21t—8 to 12 inches; dark grayish brown (10YR 
4/2) clay loam, very dark brown (10YR 
2/2) when moist; strong medium colum- 
nar structure parting to strong medium 
blocky; extremely hard, very firm, sticky 
and plastic; few fine roots; few fine 
pores; continuous clay films on ped 
faces; mildly alkaline; clear wavy bound- 


ary. 

B22t—12 to 18 inches; dark grayish brown 
(10YR 4/2) clay loam, very dark gray- 
ish brown (10YR 3/2) when moist; ex- 
tremely hard, very firm, sticky and 
plastic; few fine roots; few fine pores; 
continuous clay films on vertical faces 
and patches of clay films on horizontal 
ped faces; moderately alkaline; clear 
wavy boundary. 

B8sa—18 to 22 inches; dark grayish brown (2.5Y 
4/2) clay loam, very dark grayish brown 
(2.5¥ 3/2) when moist; weak medium 
prismatic structure parting to moderate 
medium subangular blocky; very hard, 
firm, sticky and plastic; few fine roots, 
common masses of salts and gypsum; 
moderately alkaline; clear wavy bound- 


ary. 

Clsa—22 to 27 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; few fine distinct light 
olive brown (2.5Y 5/6) mottles; weak 
medium prismatic structure parting to 
moderate medium subangular blocky; 
hard, friable, sticky and slightly plastic; 
few fine roots; few tongues of dark gray- 
ish brown (2.5Y 4/2) on ped faces; 
common masses of salts and gypsum; 
slight effervescence in spots; moderately 
alkaline; clear wavy boundary. 

C2casa—27 to 35 inches; light yellowish brown 
(2.5¥ 6/3) clay loam, olive brown (2.5Y 
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4/3) when moist; few fine distinct light 
olive brown (2.5Y 5/6) moist mottles; 
massive; hard, friable, sticky and 
slightly plastic; few masses of salts and 
gypsum; common soft masses of lime; 
strong effervescence; strongly alkaline; 
gradual boundary. 

C8—385 to 60 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; few fine distinct yel- 
lowish brown (10YR 5/6) and few fine 
faint gray (5Y 4/1) moist mottles; mas- 


sive; hard, firm, sticky and _ slightly 
plastic; strong effervescence; strongly 
alkaline. 


The A horizon is 3 to 9 inches thick. It is dark gray 
to grayish brown in the upper part and gray or light 
gray in the lower part. The A2 horizon is 14 inch to 
4 inches thick and is gray, light brownish gray, or 
light gray. In cultivated areas, this horizon is com- 
monly incorporated into the Ap horizon. 

The B2t horizon is dark grayish brown to light 
brownish gray. It is typically clay loam and is 27 to 
35 percent clay. This horizon ranges from mildly to 
strongly alkaline. Salts are in the lower part of some 
profiles. 

The C horizon is firm loam or clay loam glacial till 
and contains accumulations of lime in the upper part. 
It also contains salt crystals. 

Noonan soils are associated in the landscape with 
Niobell, Williams, and Miranda soils. They differ from 
Niobell and Williams soils in having a columnar B2 
horizon. They differ from Miranda soils in having an 
Al horizon. 

NmB—Noonan-Miranda complex, 1 to 6 percent 
slopes. This nearly level and gently sloping mapping 
unit is on glacial till uplands. It is about 70 percent 
Noonan loam and 30 percent Miranda loam. The Noo- 
nan soil is continuous in the landscape. The Miranda 
soil is discontinuous. Areas are small, circular, or irreg- 
ular. The profiles of these soils are the ones described as 
representative of their respective series. Included in 
mapping were small areas of Niobell, Williams, Bow- 
bells, Max, and Grail soils. 

This unit is moderately well drained. It has medium 
runoff and is moderately susceptible to erosion. The 
alkaline subsoil restricts roots and water movement. 

Nearly all the acreage is in native range or pasture. 
Some areas are cultivated. A chief management need 
is controlling erosion. Conserving moisture and main- 
taining fertility and tilth are also important needs. 
Capability unit IVs-6P ; Noonan soil in Claypan range 
site; Miranda soi] in Thin Claypan range site. 

NmD—Noonan-Miranda complex, 6 to 15 percent 
slopes. ‘This moderately and strongly sloping mapping 
unit is on glacial till uplands. It is about 70 percent 
Noonan loam and 30 percent Miranda loam. The 
Noonan soil is continuous in the landscape. The 
Miranda soil is discontinuous. Areas are small, circu- 
lar, or irregular. Included in mapping were small areas 
eae oa Williams, Bowbells, Zahl, Grail, and Max 
soils, 

This unit is moderately well drained. It has rapid 
runoff and is highly susceptible to erosion. The alka- 
line subsoil restricts roots and water movement. 


Nearly all the acreage is in native range or pasture. 
Management is needed to maintain good stands of 
native grasses. Capability unit VIe-CP; Noonan soil 
in Claypan range site; Miranda soil in Thin Claypan 
range site. 


Nutley Series 


The Nutley series consists of deep, nearly level and 
gently -sloping, well drained silty clay soils. These 
soils formed in calcareous glacio-lacustrine sediment. 

In a representative profile the surface layer is dark 
gray silty clay about 8 inches thick. The subsoil is 
firm silty clay about 22 inches thick. It is dark grayish 
brown in the upper 6 inches and grayish brown and 
light brownish gray in the lower 16 inches. The under- 
lying material is light brownish gray, yellowish brown, 
and light gray silty clay. 

Permeability is slow. Available water capacity is 
high. Natural fertility is medium. Organic-matter con- 
tent is moderate. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mid and short prairie grasses. 

Representative profile of Nutley silty clay, 1 to 3 
percent slopes, in a cultivated field 2,600 feet east and 
2,140 feet south of the northwest corner sec. 21, T. 
145 N., R. 79 W. 

Ap—0 to 6 inches; dark gray (10YR 4/1) silty 
clay, black (10YR 2/1) when moist; 
weak fine granular structure; very hard, 
friable, sticky and plastic; slightly acid; 
abrupt boundary. 

A12—6 to 8 inches; dark gray (10YR 4/1) silty 
clay, black (10YR 2/1) when moist; 
moderate medium and coarse angular 
blocky structure parting to moderate 
fine angular blocky; very hard, friable, 
sticky and plastic; slightly acid; clear 
boundary. 

B21—8 to 14 inches; dark grayish brown (2.5Y 
4/2) silty clay, very dark grayish brown 
(2.5Y 3/2) when moist; tongues of 
black (LOYR 2/1) moist coatings on sides 
of peds; moderate coarse angular blocky 
structure parting to moderate medium 
subangular; very hard, firm, sticky and 
plastic; strong effervescence; neutral; 
clear boundary. 

B22—14 to 26 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 
4/2) when moist; strong medium and 
coarse angular blocky structure parting 
to strong fine angular blocky; very hard, 
firm, sticky and plastic; strong effer- 
vescence; neutral; gradual boundary. 

B23—26 to 30 inches; light brownish gray (2.5Y¥ 
6/2) silty clay, dark grayish brown 
(2.5Y 4/2) when moist; strong medium 
and coarse angular blocky structure 
parting to strong fine angular blocky; 
very hard, firm, sticky and plastic; 
strong effervescence; neutral; gradual 
boundary. 

C1—80 to 38 inches; light brownish gray (2.5Y 
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6/2) silty clay, dark grayish brown 
(2.5Y 4/8) when moist; massive; very 
hard, firm, sticky and plastic; strong 
effervescence; neutral; gradual bound- 


ary. 

C2—88 to 51 inches; light brownish gray (2.5Y 
6/3) silty clay, olive brown (2.5Y 4/4) 
when moist; massive; very hard, firm, 
sticky and plastic; strong effervescence; 
neutral; gradual boundary. 

C3—51 to 60 inches; yellowish brown (10YR 
5/4) and light gray (5Y 6/1) silty clay, 
dark yellowish brown (10YR 4/4) and 
dark gray (5Y 4/1) when moist; mas- 
sive; very hard, firm, sticky and plastic; 
strong. effervescence; neutral. 

The A horizon is 4 to 8 inches thick and is dark gray 
or gray. The B horizon is 10 to 24 inches thick and 
ranges from dark gray or dark grayish brown to light 
brownish gray. The texture is silty clay that is 40 to 
70 percent clay. Tongues of dark organic stains range 
from few to common. The C horizon is clay or silty 
clay. Thin tongues of dark organic stains extend into 
the C horizon in some places. The C horizon is com- 
monly varved material or pockets of till-like materials. 
The thickness of the darkened A horizon ranges from 
6 to 16 inches. 

The annual precipitation received by these Nutley 
soils is a few inches less than that defined as typical 
of the series, but this difference does not alter use or 
management. 

Nutley soils are associated in the landscape with 
Sinai and Grano soils but are better drained than those 
soils. 

NtA—Nutley silty clay, 1 to 3 percent slopes. This 
nearly level soil is on smooth glacio-lacustrine plains. 
It has the profile described as representative of the 
series. Included in mapping were small areas of Wil- 
liams, Sinai, Makoti, and Parnell soils. 

This soil igs well drained and has medium runoff. It 
is slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The rest is in native range or pasture. The main man- 
agement needs are controlling erosion, conserving 
moisture, and maintaining fertility and tilth. Capabil- 
ity unit IIs—4; Clayey range site. 

NtB—Nutley silty clay, 3 to 6 percent slopes. This 
gently sloping soil is on smooth glacio-lacustrine 
plains. Included in mapping were small areas of Wil- 
liams, Makoti, Sinai, and Parnell soils. 

This soil is well drained. It has medium runoff and 
is moderately susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county Nearly all the acreage is used for crops. 
The rest is in native range or pasture. The main man- 
agement needs are controlling erosion, conserving 
moisture, and maintaining fertility and tilth. Capabil- 
ity unit IIIle—4; Clayey range site. 


Orthents 


Or—Orthents, loamy, occurs as spoil banks and spoil 
piles in areas that have been strip mined. The spoil 
banks and piles are coal fragments, fragments of 


shale and sandstone, and glacial till. Slopes are irregu- 
lar and steep with gradients up to 100 percent. The 
vegetation ranges from barren in some recently 
stripped areas to a fair stand of sweetclover, grasses, 
and trees in areas that were mined many years ago. 
Unless vegetated, the material erodes rapidly. 

Orthents, loamy, has little agricultural value. It is 
best suited to wildlife. Some of the better vegetated 
areas can be used for limited grazing. Areas can be 
reclaimed by leveling and applying topsoil. Capability 
unit VIIs—1; range site not assigned. 


Parnell Series 


The Parnell series consists of deep, level, very poorly 
drained silty clay loams in depressions. These soils 
formed in local alluvium from glacial drift. 

In a representative profile the surface layer is dark 
gray silty clay loam about 8 inches thick. The subsoil 
is dark gray silty clay about 80 inches thick. The 
underlying material is light olive gray and yellowish 
brown silty clay loam and clay loam. 

Permeability is slow. Available water capacity, 
organic-matter content, and natural fertility are high. 

Nearly all the acreage is used for pasture and hay. 

Representative profile of Parnell silty clay loam in 
pasture 1,150 feet east and 800 feet south of north- 
west corner sec. 23, T. 146 N., R. 80 W. 

Ap—0 to 5 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) when 
moist; moderate fine granular structure; 
hard, friable, slightly sticky and plastic; 
common fine roots; medium acid; abrupt 
boundary. 

A12—5 to 8 inches; dark gray (10YR 4/1) silty 
clay loam, black (10YR 2/1) when 
moist; moderate fine platy structure; 
hard, friable, slightly sticky and slightly 
plastic; common fine roots; medium 
acid; abrupt boundary. 

B21tg—8 to 20 inches; dark gray (10YR 4/1) 
silty clay, black (10YR 2/1) when 
moist; weak medium prismatic structure 
parting to strong fine angular blocky; 
very hard, firm, very sticky and very 
plastic; few fine roots; patches of clay 
films on ped faces; slightly acid; gradual 
boundary. 

B22tg—20 to 38 inches; dark gray (10YR 4/1) 
silty clay, black (10YR 2/1) when 
moist; weak fine angular blocky struc- 
ture; very hard, firm, very sticky and 
very pieetc: few fine roots; patches of 
elay films; slightly acid; gradual bound- 
ary. 

Cig—88 to 50 inches; light olive gray (5Y 6/2) 
silty clay loam, olive pray (5Y 4/2) 
moist; common fine faint gray (5Y 
5/1) mottles; massive; very hard, firm, 
sticky and plastic; few dark coatings on 
peds; neutral; clear boundary. 

TiC2g—50 to 60 inches; yellowish brown (10YR 
5/6) clay loam, dark yellowish brown 
(10YR 4/4) moist; common medium dis- 
tinct light olive gray (5Y 6/2) mottles; 
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massive; very hard, firm, sticky and 
plastic; few pebbles; slight efferves- 
cence; mildly alkaline. 

The A horizon is typically more than 30 inches 
thick. Most profiles are noncalcareous to 30 inches 
or more, but in some places lime is near the surface 
and there is no distinct lime zone. In some places 
glacial till occurs within 40 inches of the surface, but 
in other places the alluvium is more than 6 feet thick. 

Parnell soils are associated in the landscape with 
Tonka, Williams, Hamerly, Max, and Bowbells soils, 
but they are more poorly drained. 

Pa—Parnell silty clay loam. This level soil is in de- 
pressions. It has the profile described as representative 
of the series. Slopes are 0 to 1 percent. Because runoff 
from snowmelt and from high intensity rain collects 
in depressions, water ponds from early in spring to 
midsummer. Included in mapping were small areas of 
Tonka, Hamerly, Colvin, and Dimmick soils. 

This soil is very poorly drained. Unless drained, it 
is ponded during about half of the growing season. 

If excess water is removed, this soil is suited to all 
crops commonly grown in the county. Nearly all the 
acreage is used for hay and pasture. Hay can be cut 
more than half the years. The chief limitation is very 
poor drainage. The chief management needs are con- 
trolling water and maintaining fertility and tilth. Ca- 
pability unit IIIw-7; Wetland range site. 

Pe—Parnell silty clay loam, very wet. This level soil 
is in deeper depressions. Slopes are 0 to 1 percent. 
Because runoff from snowmelt and from high intensity 
rain collects in depressions, water ponds on the sur- 
face during nearly all the growing season. Included in 
mapping were small] areas of Parnell silty clay loam, 
Hamerly loam, Dimmick clay, and Marsh. 

Part of the acreage is used for pasture and range. 
Part is idle. In most years hay cannot be cut because 
the soil is too wet. Capability unit Vw-WL; Wetland 
range site. 


Parshall Series 


The Parshall series consists of deep, nearly level to 
strongly sloping, well drained soils. These soils formed 
in outwash and alluvial material. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 5 inches thick. 
The subsoil is dark grayish brown and grayish brown, 
very friable fine sandy loam about 22 inches thick. 
The underlying material is grayish brown and light 
brownish gray fine sandy loam and loamy fine sand. 

Permeability is moderate or moderately rapid in the 
upper part and moderately rapid in the lower part. 
Available water capacity is moderate. Organic-matter 
content is high. Natural fertility is medium. 

Representative profile of Parshall fine sandy loam, 
3 to 6 percent slopes, in cultivated field 2,200 feet east 
and 100 feet north of southwest corner sec. 10, T. 144 
N., R. 83 W. 

A1—0 to 5 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(10YR 2/2) when moist; moderate me- 
dium granular structure; slightly hard, 
very friable, slightly sticky and non- 
plastic; neutral; abrupt boundary. 


B21—5 to 15 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(10YR 2/2) when moist; weak coarse 
prismatic structure; slightly hard, very 
friable, nonsticky and nonplastic; com- 
mon fine roots; neutral; gradual bound- 


ary. 
B22—15 to 27 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
coarse prismatic structure; slightly hard, 
very friable, nonsticky and nonplastic; 
common fine roots; neutral; clear bound- 


ary. 

C1—27 to 36 inches; grayish brown (2.5Y 5/2) 
sandy loam, olive brown (2.5Y 4/3) 
when moist; massive; soft, very friable, 
nonsticky and nonplastic; few fine roots; 
slight effervescence; neutral; gradual 
boundary. 

C2—36 to 60 inches; light brownish gray (2.5Y 
6/2) loamy sand, olive brown (2.5Y 4/3) 
when moist; massive; soft, very friable, 
nonsticky and nonplastic; few fine roots; 
strong effervescence: mildly alkaline. 

The depth to carbonates ranges from 24 to 60 inches. 
The A horizon is fine sandy loam or loam. The C 
horizon ranges from sandy loam to loamy fine sand. 
In places there is small gravel. Some profiles have a 
gravelly substratum below 40 inches, 

Parshall soils are associated in the landscape with 
Flaxton, Lihen, Manning, and Ruso soils. They have 
less clay in the C horizon than Flaxton soils and less 
sand in the upper C horizon than Lihen soils. They 
Dek the IIC horizon that occurs in Manning and Ruso 
soils. 

PhA—Parshall fine sandy loam, 1 to 3 percent slopes. 
This nearly level soil is on terraces and outwash plains. 
Included in mapping were areas of Parshall loam, 
Lihen loamy fine sand, and Flaxton fine sandy loam. 

This soil is well drained but has slow runoff. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is native range or pasture. The chief management 
needs are controlling soil blowing, conserving mois- 
ture, and maintaining fertility and tilth. Capability 
unit ITIe-3; Sandy range site. 

PhB—Parshall fine sandy loam, 3 to 6 percent slopes. 
This gently sloping or undulating soi] is on terraces 
and outwash plains. It has the profile described as 
representative of the series. Included in mapping were 
areas of Parshall loam, Flaxton fine sandy loam, and 
Lihen loamy fine sand. 

This soil is wel] drained but has slow runoff. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is in native range or pasture. The chief management 
needs are controlling soil blowing and water erosion. 
Conserving moisture and maintaining fertility and 
tilth are also necessary. The soil is subject to gullying 
where water concentrates. Capability unit IIIe3; 
Sandy range site. 

PhC—Parshall fine sandy loam, 6 to 9 percent slopes. 
This gently rolling soil is on uplands and outwash 
plains. It has a profile similar to that described as 
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representative of the series, but it has a thinner sur- 
face layer. Included in mapping were areas of Flaxton 
fine sandy loam and Lihen loamy fine sand. Also in- 
cluded were a few areas that have a loam surface 
layer. 

This soil is well drained but has slow runoff. 

This soil is suited to all crops commonly grown in 
the county. It is subject to gullying in areas where 
water concentrates. Nearly all the acreage is cropped. 
The rest is in native range or pasture. The main man- 
agement need is controlling erosion. Conserving mois- 
ture and maintaining fertility and tilth are also 
necessary. Capability unit IVe-8; Sandy range site. 

PhD—Parshall fine sandy Ioam, 9 to 15 percent 
slopes. This strongly sloping soil is on outwash plains 
and uplands. It is about 70 percent Parshall fine sandy 
loam and 80 percent a similar soi] that has a thinner 
surface layer. Parshall soils are on the smooth side 
slopes and in swales. The thin surfaced soil is on the 
steeper and convex parts of the landscape. Included in 
mapping were areas of Lihen loamy fine sand and 
Flaxton fine sandy loam. 

This soil is well drained and has medium runoff. 

This soil is not suited to crops. Nearly all the 
acreage is in range. A few areas are cropped, but 
should be seeded to grass. Management is needed to 
maintain good stands of grass, Capability unit VIe— 
Sy; Sandy range site. 

PoA—Parshall loam, 1 to 3 percent slopes. This 
nearly level soi] is on terraces and outwash plains. Its 
profile is similar to the one described as representative 
of the series, but the surface layer is loam. Included 
in mapping were small areas of Parshall fine sandy 
loam, Flaxton fine sandy loam, and Wilton silt loam. 
Also included were a few areas where the surface 
layer is silt loam. 

This soil is well drained but has slow runoff. It is 
slightly susceptible to erosion. Organic-matter content 
is high. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is in native range or pasture. The chief management 
needs are conserving moisture and maintaining fer- 
tility and tilth. Capability unit Ile-5; Sandy range 
site. 

PoB—Parshall loam, 3 to 6 percent slopes. This un- 
dulating and gently sloping soi] is on terraces and out- 
wash plains. Its profile is similar to the one described 
as representative of the series, but the surface layer is 
loam. Included in mapping were small areas of Par- 
shall fine sandy loam, Flaxton fine sandy loam, and 
Wilton silt loam. Also included were a few small areas 
that have a silt loam surface. 

This soil is well drained. The available water ca- 
pacity is moderate. Natural fertility is medium, 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is in native range or pasture. The main management 
needs are controlling erosion, conserving moisture, 
and maintaining fertility and tilth. Capability unit 
JIe-5; Sandy range site. 


Regent Series 
The Regent series consists of moderately deep, 


gently and moderately sloping, well drained silty clay 
loams. These soils formed from soft shale. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam about 6 inches thick. 
The subsoil is firm, dark grayish brown silty clay, 
about 10 inches thick. The underlying material is light 
brownish gray silty clay loam. Shale is at 35 inches. 

Permeability is slow. Available water capacity is 
high. Natural fertility is medium. Organic-matter con- 
tent is moderate. 

Nearly all the acreage is cropped. The native vegeta- 
tion is mid and short prairie grasses. 

Representative profile of Regent silty clay loam, 3 to 
9 percent slopes, in cultivated field 1,200 feet north 
and 150 feet west of southeast corner sec. 29, T. 149 
N., R. 85 W. 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) when moist; strong fine 
granular structure; hard, firm, sticky 
and plastic; neutral; abrupt boundary. 

B21t—6 to 13 inches; dark grayish brown (10YR 
4/2) silty clay, very dark brown (10YR 
2/2) when moist; strong medium to fine 
prismatic structure parting to strong 
medium angular b'ocky; very hard, firm, 
sticky and plastic; common fine pores; 
continuous clay films; neutral; gradual 
boundary. 

B22t—13 to 16 inches; dark grayish brown (2.5Y 
4/2) silty clay, very dark grayish brown 
(2.5Y 3/2) when moist: moderate me- 
dium prismatic structure parting to 
moderate medium angular blocky; very 
hard, firm, sticky and plastic; few small 
lime segregations, common fine pores; 
continuous clay films; strong efferves- 
cence in spots; neutral; gradual bound- 


ary. 

Clca—16 to 26 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak medium 
prismatic structure parting to moderate 
medium angular blocky; very hard, firm, 
sticky and plastic; few fine nores; com- 
mon films and threads of lime; strong 
effervescence; mildly alkaline; gradual 
boundary. 

C2—26 to 35 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; massive; very 
hard, firm, sticky and plastic; few fine 
pores; few threads of lime; strong effer- 
vescence; moderately alkaline; gradual 
boundary. 

C3—35 to 60 inches; gray to light gray (5Y 6/1) 
soft platy shale, dark gray (5Y 4/1) 
when moist: strata of light yellowish 
brown (2.5Y 6/4) and light olive brown 
(2.5Y 5/6) when moist; strong effer- 
vescence; moderately alkaline. 

The depth to soft shale is 80 to 40 inches. The soft 
shale is mainly silty clay loam but in places is stratified 
with silt loam. The A horizon is dark grayish brown 
or grayish brown. The B2t horizon is silty clay loam 
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or silty clay with 35 to 45 percent clay content. It is 
dark grayish brown, grayish brown, or light brownish 
gray. This horizon has thin to moderately thick clay 
films. Most profiles have a B8ca horizon or Cca 
horizon with segregations of lime. 

Regent soils are associated in the landscape with 
Morton and Grail soils. They have more clay than 
Morton soils and a thinner A horizon than Grail soils. 

RgC—Regent silty clay loam, 3 to 9 percent slopes. 
This gently and moderately sloping soil is on upland 
plains. It is the only Regent soil mapped in the county. 
Included in mapping were small areas of Morton, 
Cabba, Grail, Arnegard, Vebar, and Flasher soils. 

The soil is well drained. It has medium runoff and 
is moderately susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is used for range and pasture. The main management 
need is controlling water erosion. Conserving moisture 
and maintaining fertility and tilth are also necessary. 
Capability unit IIIe~7; Clayey range site. 


Rhoades Series 


The Rhoades series consists of deep, nearly level to 
moderately sloping, moderately well drained loams on 
terraces, foot slopes, or uplands. These soils formed 
in alluvium or from soft shale. 

In a representative profile the surface layer is gray- 
ish brown loam about 8 inches thick. The very firm 
clay subsoil is dark grayish brown and about 12 inches 
thick. The underlying material is light brownish gray 
and olive gray clay and clay loam. 

Permeability is slow or very slow. Available water 
capacity and natural fertility are low. Organic-matter 
content is moderate. 

Nearly all the acreage is used for pasture. The na- 
tive vegetation is a sparse stand of short grasses. 

Representative profile of Rhoades loam, 1 to 9 per- 
cent slopes, in pasture 1,600 feet north and 600 feet 
west of southeast corner sec. 38, T. 149 N., R. 85 W. 

A2—0 to 3 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) when moist; weak fine platy struc- 
ture; slightly hard, very friable, non- 
sticky and nonplastic; medium acid; 
abrupt boundary. 

B21t—3 to 8 inches; dark grayish brown (10YR 
4/2) clay, very dark brown (10YR 2/2) 
when moist; strong medium and coarse 
columnar structure parting to moderate 
medium angular blocky; extremely hard, 
very firm, very sticky and very plastic; 
continuous clay films; few fine pores; 
mildly alkaline; clear boundary. 

B22t—8 to 15 inches; dark grayish brown (2.5Y 
4/2) clay, very dark grayish brown 
(2.5Y 3/2) when moist; moderate me- 
dium prismatic structure parting to 
strong medium angular blocky; ex- 
tremely hard, very firm, very sticky and 
very plastic; continuous clay films; few 
fine pores; few threads of lime; strong 
effervescence; moderately alkaline; clear 
boundary. 


Clcs—15 to 22 inches; light brownish gray (2.5Y 
6/2) clay, dark grayish brown (2.5Y 
4/2) when moist; weak medium pris- 
matic structure parting to moderate me- 
dium angular blocky; extremely hard, 
very firm, sticky and plastic; few fine 
pores; many segregations of lime and 
gypsum; strong effervescence; moder- 
ately alkaline; gradual boundary. 

C2—22 to 50 inches; light brownish gray (2.5Y 
6/2) light clay, dark grayish brown 
(2.5Y 4/2) when moist; massive; very 
hard, firm, sticky and plastic; few seg- 
regations of salts and gypsum; strong 
effervescence; mildly alkaline; gradual 
boundary. 

C3—50 to 60 inches; olive gray (5Y 5/2) clay 
loam, olive gray (BY 4/2) when moist; 
massive; hard, firm, sticky and plastic; 
few segregations of salts and gypsum; 
strong effervescence; mildly alkaline. 

The Al and A2 horizons have a combined thickness 
of 1 to 5 inches. The texture is usually loam or very 
fine sandy loam. The B2t horizon is commonly darker 
than the A horizon. Clay films and organic stains coat 
the faces of the columns. The C horizon is clay loam, 
silty clay, or loam transported or weathered from 
shale; depth to shale is commonly more than 30 inches. 
This horizon is moderately or strongly alkaline and 
calcareous and has few to common salt crystals. 

Rhoades soils are associated in the landscape with 
Grail, Morton, and Regent soils, but they have a 
higher sodium content. 

RhB—Rhoades complex, 1 to 9 percent slopes. This 
nearly level to moderately sloping mapping unit is on 
terraces or side slopes. The landscape is one of re- 
curring slight highs and lows that have a difference 
in elevation of 1 to 6 inches over short distances. The 
unit is dominantly Rhoades soil. The surface layer 
ranges from loam to very fine sandy loam. Dispersed 
areas occur where the claypan is near the surface. In 
these areas vegetation is sparse. 

About 60 percent of the total acreage is Rhoades 
soi]. Other soils included in mapping were Farnuf, 
Grail, Regent,.Morton, and Williams soils. Soils with 
natric horizons were also included. These soils are 
similar to Niobell and Noonan soils, but they formed in 
alluvium or from shale. 

The Rhoades soil is moderately well drained and 
has medium runoff. It is highly susceptible to erosion. 

Nearly all the acreage is used for pasture. This unit 
is not suited to crops. Management is needed to main- 
tain good stands of native grass. Capability unit VIs— 
TCP; Thin Claypan range site. 


Riverwash 


Rm—Riverwash occurs as sand bars and mud bars 
in the flood channels and adjacent to the main chan- 
nels, only on the flood plains of the Missouri River. 
The bars are out of the water most of the year, but 
they are unstable because the materials are shifted at 
the varying water levels. They are flooded one or more 
times each year when water is released from Garrison 
Dam. Some of the lower areas are barren of vegeta- 
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tion. Others have a cover of annual weeds, sweetclover, 
or willow. 

Riverwash is not used for farming or grazing. It is 
suitable for wildlife and recreation. Capability unit 
VIlIle-1; range site not assigned. 


Roseglen Series 


The Roseglen series consists of deep, level to mod- 
erately sloping, moderately well drained soils on glacio- 
lacustrine and outwash plains. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 6 inches thick. The 
subsoil is grayish brown and light olive brown very 
friable silt loam and loam about 19 inches thick. The 
underlying material is pale yellow and light yellowish 
brown loam. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Roseglen silt loam in culti- 
vated field 2,250 feet west and 150 feet north of south- 
east corner sec. 8, T. 145 N., R. 83 W. 

Ap—O0 to 6 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; neu- 
tral; abrupt boundary. 

B2—6 to 22 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 8/2) when moist; moderate me- 
dium prismatic structure parting to 
weak medium subangular blocky; 
slightly hard, very friable, slightly sticky 
and slightly plastic; few very fine pores; 
neutral; clear boundary. 

B3—22 to 25 inches; light olive brown (2.5Y 5/3) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; moderate medium prismatic 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; com- 
mon fine pores; slight effervescence ; neu- 
tral; clear boundary. 

Clea—25 to 37 inches; pale yellow (2.5Y 7/8) 
loam, light olive brown (2.5Y 5/3) when 
moist; massive; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
common threads and soft masses of lime; 
few fine pores; strong effervescence; 
mildly alkaline; gradual boundary. 

C2—37 to 60 inches; light yellowish brown (2.5Y 
6/3) loam, olive brown (2.5Y 4/3) when 
moist; massive; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
strong effervescence; mildly alkaline. 

The solum is 20 to 38 inches thick. The darkened 
surface layer is more than 16 inches thick. The A 
horizon is 6 to 10 inches thick and is very dark grayish 
brown to grayish brown. The B2 horizon ranges from 
very dark grayish brown to brown. A Clca horizon is 
lacking in some profiles. The texture is silt loam or 
loam. The calcareous C horizon is stratified loam and 


silt loam. There are threads and nodules of lime in 
most profiles. 

Roseglen soils are associated in the landscape with 
Tansem, Makoti, and Williams soils. They are darker 
to a greater depth than Tansem soils. They have more 
sand than Makoti soils. In contrast with Williams soils, 
they do not have a clay accumulation in the B2 horizon. 

Ro—Roseglen silt loam. This level soil is on smooth 
glacial lake plains. Slopes are 0 to 1 percent. This 
soil has the profile described as representative of the 
series. Included in mapping were small areas of Par- 
nell, Makoti, Tansem, Tonka, and Williams soils. 

This: soil is moderately well drained and has slow 
runoff. It is slightly susceptible to erosion. : 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The rest 
is in native range or pasture. The chief management 
needs are conserving moisture and maintaining fer- 
tility and tilth. Capability unit IIc_6; Silty range site. 

RpB—Roseglen-Tansem complex, 3 to 6 percent 
slopes. This gently sloping mapping unit is on glacial 
lake plains. It is about 60 percent Roseglen soil and 40 
percent Tansem soil. Roseglen silt loam is on the lower 
ae of the landscape. Tansem loam is on the upper 
parts. 

The Tansem soil has the profile described as repre- 
sentative of the series. Included in mapping were small 
areas of Makoti, Max, Parnell, Parshall, Tonka, Wil- 
liams, and other soils. 

This unit is moderately well drained and well 
drained. It has medium runoff and is slightly sus- 
ceptible to erosion. 

Nearly all the acreage is cropped. The rest is in 
native range or pasture. This unit is suited to all 
crops commonly grown in the county. Capability unit 
TIe—6: Silty range site. 

RpC—Roseglen-Tansem complex, 6‘to 9 percent 
slopes. This moderately sloping mapping unit is on 
small glacial Jake plains intermixed with glacial till 
areas. It is about 45 percent Roseglen silt loam, 40 
percent Tansem loam, and 15 percent minor soils. The 
Roseglen soil has a slightly thinner solum than the one 
described as representative of the series. Included in 
mapping were small areas of Max, Williams, Parshall, 
and Zah] soils. 

This unit is moderately well drained and well 
drained. It has medium runoff and is moderately sus- 
ceptible to erosion. 

Nearly all the acreage is cropped. The rest is in 
native range or pasture. This unit is suited to all crops 
commonly grown in the county. Capability unit [IIe—6; 
Silty range site. 


Ruso Series 


The Ruso series consists of nearly level to moder- 
ately sloping, well drained soils that are moderately 
deep over sand and gravel. These soils formed in mod- 
erately coarse sediment that is underlain by.sand and 
gravel outwash. 

In a representative profile the surface layer is dark 
grayish brown, coarse sandy loam about 14 inches 
thick. The subsoil is grayish brown friable coarse 
sandy loam about 8 inches thick. The underlying ma- 
terial is grayish brown, light brownish gray, olive 
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gray, and yellowish brown gravelly loamy coarse sand, 
very gravelly loamy coarse sand, and gravelly coarse 
sand. 

Permeability is moderately rapid in the subsoil and 
very rapid in the underlying material. Available water 
capacity is low. Organic-matter content is moderate. 
Natural fertility is medium. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Ruso coarse sandy loam, 
1 to 8 percent slopes, in cultivated field 120 feet south 
and 20 feet east of center of sec. 4, T. 147 N., R. 80 W. 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) coarse sandy loam, very dark 
brown (10YR 2/2) when moist; moder- 
ate fine granular structure; slightly 
hard, very friable, slightly sticky and 
slightly plastic; neutral; abrupt smooth 
boundary. 

A12—6 to 14 inches; dark grayish brown (10YR 
4/2) coarse sandy loam, very dark 
brown (10YR 2/2) when moist; weak 
coarse subangular blocky structure part- 
ing to moderate fine granular; slightly 
hard, very friable, slightly sticky and 
nonplastic; many fine roots; neutral; 
clear smooth boundary. 

B2—14 to 22 inches; grayish brown (10YR 5/2) 
coarse sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky; hard, 
friable, slightly sticky and slightly plas- 
tie; many fine roots; many fine pores; 
very dark brown (10YR 2/2) moist coat- 
ings on ped faces; neutral; clear wavy 
boundary. 

IIC1lea—22 to 28 inches; grayish brown (2.5Y 5/2 
gravelly loamy coarse sand, dark grayis 
brown (2.5Y 4/2) when moist; single 
grained; loose, nonsticky and nonplastic; 
common fine roots; violent effervescence, 
lime segregated in common soft masses; 
mildly alkaline; clear irregular bound- 


ary. 

TIC2ca—28 to 36 inches; light brownish gray 
(2.5Y 6/2) very gravelly loamy coarse 
sand, grayish brown (2.5Y 5/2) when 
moist; single grained; loose, nonsticky 
and nonplastic; few fine roots; violent 
effervescence; lime segregated in many 
soft masses; mildly alkaline; clear ir- 
regular boundary. 

TIC3ca—36 to 50 inches; olive gray (5Y 5/2) and 
yellowish brown (10YR 5/4) gravelly 
coarse sand, olive gray (5Y 4/2) and 
dark yellowish brown (10YR 4/4) when 
moist; single grained; loose, nonsticky 
and nonplastic; few roots; strong effer- 
vescence; gradual boundary. 

TIC4—50 to 60 inches; yellowish brown (10YR 
5/4) gravelly coarse sand, dark yellow- 
ish brown (10YR 4/4) when moist; 
single grained; loose, nonsticky and non- 


plastic; slight effervescence; moderately 
alkaline. 

The depth to sand and gravel ranges from 20 to 40 
inches, and the depth to lime ranges from 20 to 34 
inches. The A horizon is 8 to 16 inches thick and is 
coarse sandy loam, sandy loam, and loamy sand. It 
ranges from dark brown to grayish brown. The B 
horizon is 6 to 15 inches thick. It ranges from dark 
grayish brown to light olive brown and is coarse 
sandy loam and sandy loam. In most areas it is non- 
calcareous throughout, but in places it is limy in the 
lower part. Tynically, there is a little gravel in the 
A horizon and B2 horizon. The underlying material is 
plated gravelly loamy sand to very gravelly coarse 
sand, 

Ruso soils are associated in the landscape with 
Manning, Stady, Bowdle, Wabek, and Parshall soils. 
They have a thicker A horizon than Manning soils and 
have less clay in the B horizon than Stady and Bowdle 
soils. They have a B horizon that Wabek soils lack 
and have a IIC horizon that Parshall soils lack. 

RsA—Ruso coarse sandy loam, 1 to 3 percent slopes. 
This nearly level soil is on terraces and glacial out- 
wash plains. It has the profile described as representa- 
tive of the series. Included in mapping were small 
areas of Manning, Wabek, Bowdle, and Stady soils. 
Also included were a few areas that have a gravelly 
surface. 

This soil is well drained. It has slow runoff and is 
moderately susceptible to erosion. 

This soi] is suited to irrigated crops. Nearly all the 
acreage is cropped and used for small grain and 
alfalfa, The main management needs are controlling 
soil blowing, conserving moisture, and maintaining 
fertility. Capability unit IIIles-3; Sandy range site. 

RtB—Ruso-Manning coarse sandy loams, 3 to 6 per- 
cent slopes. This gently sloping mapping unit is on 
terraces and glacial outwash plains. It is about 70 
percent Ruso coarse sandy loam and 80 percent Man- 
ning coarse sandy loam. The Manning soil has the 
profile described as representative of the series. In- 
cluded in mapping were small areas of Wabek, Bowdle, 
Stady, and Max soils and a few areas that have a 
gravelly surface. 

This unit is well drained and somewhat excessively 
drained. It has slow runoff and is moderately sus- 
ceptible to erosion. 

This unit is suited to irrigated crops. More than half 
the acreage is cropped. Small grain and alfalfa are 
the main crops. The main management needs are con- 
trolling soil blowing, conserving moisture, and main- 
taining fertility and tilth. Capability unit IIIes-3; 
Sandy range site. 

RtC—Ruso-Manning coarse sandy loama, 6 to 9 per- 
cent slopes. This moderately sloping mapping unit is on 
terraces and glacial outwash plains. It is about 55 per- 
cent Ruso coarse sandy loam, 30 percent Manning 
coarse sandy loam, and 15 percent Wabek soils. The 
Wabek soil is on the convex ridges and steep slopes. 
Included in mapping were areas of Bowdle, Stady, 
Parshall, Lihen, Max, and Zahl soils. Also included 
were a few areas where the surface is gravelly. 

This unit is well drained and somewhat excessively 
drained. It has slow runoff and is highly susceptible to 
erosion. 
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Less than half the acreage is cropped. The rest is 
used for native range or pasture. Small grain and al- 
falfa are the main crops. The main management need 
on cropland is controlling soil blowing and water 
erosion, Conserving moisture and maintaining fertility 
and tilth are also necessary. Capability unit [Ves—3; 
Sandy range site. 

RxB—Ruso-Manning complex, 3 to 6 percent slopes. 
This gently sloping mapping unit is on terraces and 
glacial outwash plains. It is about 60 percent Ruso 
soils, 30 percent Manning soils, and 10 percent Wabek 
soils. The profiles of these soils are similar to the ones 
described as representative of their respective series, 
but the surface layer is loamy sand, loamy coarse sand, 
or coarse sandy loam. The steep Wabek soil is on con- 
vex ridges. Included in mapping were small areas of 
Lihen and Parshall soils. Also included were a few 
areas that have a gravelly surface. 

This unit is well drained and somewhat excessively 
drained. It has slow runoff and is moderately suscep- 
tible to erosion. It is also droughty. 

This unit is suited to irrigated crops. Nearly all the 
acreage is cropped. Small grain and alfalfa are the 
main crops. The main management need is controlling 
soil blowing. Conserving moisture and maintaining fer- 
tility and tilth are also necessary. Capability unit 
IIles-33 ; Sandy range site. 

RyC—Ruso-Wabek complex, 6 to 9 percent slopes. 
This moderately sloping mapping unit is on terraces 
and glacial outwash plains. It is about 50 percent Ruso 
soils, 30 percent Wabek soils, and 20 percent Manning 
soils. The Wabek soil is on the higher convex parts of 
the landscape. The profiles of these soils are similar to 
the ones described as representative of their respective 
series, but the surface layer is loamy sand, loamy 
coarse sand, or coarse sandy loam. Included in map- 
ping were small areas of Lihen and Parshall series. 
Also included were a few areas where the surface is 
gravelly. 

This unit is well drained and excessively drained. It 
has slow runoff and is highly susceptible to erosion. It 
is also droughty. 

Less than half the acreage is cropped. The rest is 
used for native range and pasture. Small grain and 
alfalfa are the main crops. The main management 
needs are controlling soil blowing and water erosion. 
Conserving moisture and maintaining fertility and 
tilth are also necessary. Capability unit [Ves-3; Ruso 
soil in Sandy range site, Wabek soil in Very Shallow 
range site. 

RzA—Ruzo soils, 1 to 3 percent slopes. These nearly 
level soils are on terraces and glacial outwash plains. 
They have a profile similar to the one described as 
representative of the series except the surface layer is 
loamy sand, loamy coarse sand, or coarse sandy loam. 
Included in mapping were small areas of Lihen, Par- 
shall, Wabek, and Manning soils. Also included were a 
few areas that have a gravelly surface. 

These soils are well drained. They have slow runoff 
and are moderately susceptible to erosion. They are 
also droughty. 

These soils are suited to irrigated crops. Nearly all 
the acreage is cropped. Small grain and alfalfa are the 
main crops. The main management need is controlling 
soil blowing. Conserving moisture and maintaining fer- 


tility and tilth are also necessary. Capability unit IIes— 
33; Sandy range site. 


Seroco Series 


The Seroco series consists of deep, rolling to hilly, 
excessively drained soils on sandy uplands. The land- 
scape is hammocky or dunelike. These soils formed in 
windblown sands and in coarse textured deposits left 
by glacial melt water. 

In a representative profile the surface layer is grayish 
brown fine sand about 4 inches thick, The underlying 
material is light yellowish brown fine sand. 

Permeability is rapid. Available water capacity is 
verv low. Organic-matter content and fertility are low. 

These soils are highly susceptible to erosion and are 
not suitable for cultivation. All the acreage is in native 
range. The native vegetation is prairie sandreed and 
other native grasses and a few shrubs. 

Representative profile of Seroco fine sand, 9 to 25 
percent slopes, in grassland 800 feet west and 1,100 
ee of northeast corner sec, 13, T. 145 N., R. 


A1l—O to 4 inches; grayish brown (10YR 5/2) 
fine sand, very dark grayish brown 
(10YR 3/2) when moist; weak fine gran- 
ular structure; loose. nonsticky and non- 
plastic; neutral; gradual boundary. 

C—4 to 60 inches; light yellowish brown (2.5Y 
6/3) fine sand, olive brown (2.5Y 4/3) 
when moist; single grained; loose, non- 
sticky and nonplastic; neutral. 

The A horizon ranges from 2 to 6 inches in thick- 
ness and is grayish brown or light brownish gray. In 
most areas the C horizon is fine sand, but it ranges 
from loamy fine sand to sand. In places there are thin, 
buried Jayers where wind action has covered an old 
surface layer. Most profiles are noncalcareous to 60 
inches, 

Seroco soils are associated in the landscape with 
Banks and Telfer soils. They differ from Banks soils in 
not having stratification in the C horizon. They have a 
thinner A horizon than Telfer soils. 

SeD—Seroco fine sand, 9 to 25 percent slopes. This 
is the only Seroco soil mapped in the county. It has the 
profile described as representative of the series. The 
landscape is rolling to hilly or choppy. Old blowouts 
have revegetated. Included in mapping were areas of 
Telfer and Lihen soils in swales and concave areas. 

This soil is excessively drained. Runoff is very slow. 

This soil is highly susceptible to erosion. It is not 
suitable for cultivation. All the acreage is used for 
native range. Management is needed to maintain good 
stands of native grasses. Capability unit VIIe-TSa; 
Thin Sands range site. 


Sinai Series 


The Sinai series consists of deep, level, moderately 
well drained silty clay soils. These soils formed in 
glacio-lacustrine sediment. 

In a representative profile the surface layer is very 
dark gray silty clay about 7 inches thick. The subsoil 
is dark grayish brown, firm silty clay about 14 inches 
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thick. The underlying material is light yellowish brown 
and light brownish gray silty clay. 

Permeability is slow. Available water capacity, 
organic-matter content, and natural fertility are high. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Sinai silty clay in a culti- 
vated field 155 feet south and 560 feet west of the 
northeast corner, sec. 26, T. 148 N., R. 85 W. 

Ap—0 to 7 inches; very dark gray (10YR 3/1) 
silty clay, black (10YR 2/1) when moist; 
moderate coarse granular structure; very 
hard, firm, sticky and plastic; neutral; 
abrupt smooth boundary. 

B2—7 to 21 inches; dark grayish brown (10YR 
4/2) silty clay, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
prismatic structure parting to moderate 
fine subangular blocky; very hard, firm, 
sticky and plastic; neutral; clear wavy 
boundary. 

Cica—21 to 37 inches; light yellowish brown 
(2.5Y 6/4) silty clay, light olive brown 
(2.5Y 5/4) when moist; many medium 
distinct gray (5Y 5/1) mottles; weak 
coarse subangular blocky structure part- 
ing to moderate fine subangular blocky; 
hard, firm, sticky and plastic; strong ef- 
fervescence; mildly alkaline; gradual 
wavy boundary. 

C2—87 to 46 inches; light brownish gray (2.5Y 
6/2) silty clay, olive brown (2.5Y 4/4) 
when moist; many large distinct dark 
gray (5Y 4/1) mottles; massive; hard, 
firm, sticky and plastic; many soft 
masses of lime; strong effervescence; 
moderately alkaline; clear wavy bound- 


ary. 

C8—46 to 60 inches; light brownish gray (2.5Y 
6/2) silty clay, dark grayish brown (2.5Y 
4/2) when moist; few medium faint 
gray (5Y 5/1) and few fine prominent 
dark red (5YR 3/6) mottles; massive; 
hard, firm, sticky and plastic; slight ef- 
fervescence; moderately alkaline. 

The A horizon ranges from very dark gray to gray- 
ish brown. The B2 horizon is 7 to 16 inches thick and 
ranges from dark gray to light brownish gray. It is 
dominantly silty clay, but strata of silt loam or silty 
clay loam are common. The clay content ranges from 
35 to 60 percent. The C horizon has lime throughout 
and contains lime masses and threads in some pedons. 

The annual precipitation received by these Sinai soils 
is a few inches less than in the range defined for the 
series, but this difference does not alter use and man- 
agement. 

Sinai soils are associated in the landscape with Dim- 
mick and Nutley soils. They are better drained than 
Dimmick soils but not so well drained as Nutley soils. 

Sn—Sinai silty clay. This level soil is on terraces and 
broad, level areas on uplands. Slopes are 0 to 1 per- 
cent. This is the only Sinai soil mapped in the county. 
Included in mapping were small areas of Nutley, Dim- 
mick, Tonka, and Parnell soils. 


This soil is moderately well drained. It has medium 
runoff and is slightly susceptible to erosion. 

This soil is suited to all crops commonly grown in 
the county. Nearly all the acreage is cropped. The 
main management needs are controlling erosion, con- 
serving moisture, and maintaining fertility and tilth. 
Capability unit IIs—4; Clayey range site. 


Stady Series 


The Stady series consists of gently sloping to 
moderately sloping, well drained soils that are mod- 
erately deep over sand and gravel. These soils formed 
in a loamy mantle of glacial outwash that is underlain 
by sand and gravel outwash. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick. The subsoil 
is friable loam about 16 inches thick. It is dark grayish 
brown in the upper 5 inches and grayish brown and 
light yellowish in the lower 11 inches. The underlying 
material is light yellowish brown very gravelly sand. 

These soils have slow runoff. Permeability is mod- 
erate in the subsoil and very rapid in the underlying 
material. Available water capacity and organic-matter 
content are moderate. Natural fertility is medium. 

Nearly all the acreage is cultivated and used for 
sma}l grain and alfalfa. The native vegetation is mid 
and short prairie grasses. 

Representative profile of Stady loam in an area of 
Bowdle-Stady loams, 8 to 6 percent slopes, in cultivated 
field 2,100 feet south and 800 feet east of northwest 
corner sec. 2, T. 144 N., R. 81 W. 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak fine granular struc- 
ture; slightly hard, friable, nonsticky 
and nonplastic; neutral; abrupt bound- 


ary. 

B21—9 to 14 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate coarse prismatic 
structure parting to moderate medium 
and coarse blocky; hard, friable, non- 
sticky and nonplastic; neutral; clear 
boundary. 

B22—14 to 20 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; moderate coarse prismatic 
structure parting to moderate medium 
and coarse blocky; hard, friable, slightly 
sticky and slightly plastic; few thin clay 
films; neutral; clear boundary. 

B8ca—20 to 25 inches; light yellowish brown 
(2.5Y 6/3) loam, olive brown (2.5Y 4/3) 
when moist; weak coarse prismatic 
structure parting to moderate medium 
and coarse blocky; hard, friable, slightly 
sticky and slightly plastic; common 
threads and soft masses of lime; strong 
effervescence; mildly alkaline; abrupt 
boundary. 

TIC1—25 to 58 inches; light yellowish brown 
(2.5Y 6/3) very gravelly sand, olive 
brown (2.5Y 4/3) when moist; struc- 
tureless; loose, nonsticky and nonplastic; 
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lime coating on underside of gravel; 
strong effervescence; mildly alkaline; 
gradual boundary. 

JIC2—53 to 60 inches; light yellowish brown 
(2.5Y 6/3) very gravelly sand, olive 
brown (2.5Y 4/3) when moist; struc- 
tureless; loose, nonsticky and nonplastic; 
strong effervescence; mildly alkaline. 

The solum is 15 to 80 inches thick. The A horizon is 
4 to 10 inches thick and is dark grayish brown or 
grayish brown. The B horizon is 5 to 17 inches thick 
and is typically grayish brown loam. It is noncal- 
careous in the upper part and is typically calcareous in 
the lower part. The loamy upper mantle commonly con- 
tains 1 to 5 percent gravel. In some places a Cca 
horizon has formed in the loam material. The IIC 
horizon is mixed calcareous very gravelly sand, coarse 
sand, or sand and gravel. Depth to the IIC material 
ranges from 20 to 40 inches. 

Stady soils are associated in the landscape with 
Bowdle, Wabek, Ruso, and Manning soils. They are 
deeper over the coarse material and have a B2 horizon 
that Wabek soils lack. Stady soils contain less sand in 
the solum and have more clay in the B2 horizon than 
Ruso and Manning soils. They have a thinner A hori- 
zon than Bowdle soils. 


Straw Series 


The Straw series consists of deep, level, well drained 
loams on terraces and flood plains of small streams. 
These soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The subsoil 
is dark grayish brown and grayish brown, very friable 
loam about 11 inches thick. The underlying material is 
light brownish gray and grayish brown loam, silty clay 
loam, and clay loam. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 

Most of these soils are used for hay and pasture. 
Some areas are used for crops. 

Representative profile of Straw loam in cropland 
1,400 feet west and 30 feet south of northeast corner 
sec. 19, T. 148 N., R. 85 W. 

Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and_ slightly plastic; 
slightly acid; abrupt boundary. 

B21—7 to 11 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) when moist; moderate 
medium subangular blocky structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; 
few fine pores; neutral; clear boundary. 

B22—11 to 18 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
8/2) when moist; moderate medium pris- 
matic structure parting to moderate 
medium subangular blocky; slightly 
hard, very friable, slightly sticky and 


slightly plastic; many fine roots; com- 
mon fine pores; strong effervescence; 
mildly alkaline; clear boundary. 

C1—18 to 23 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) when moist; weak medium 
prismatic structure parting to weak 
medium subangular blocky ; hard, friable, 
sticky and slightly plastic; many fine 
roots; common fine pores; strong effer- 
vescence; moderately alkaline; clear 
boundary. 

C2—28 to 28 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) when moist; weak medium 
prismatic structure parting to weak 
medium subangular blocky; hard, friable, 
sticky and slightly plastic; many fine 
roots; many fine pores; few fine threads 
and soft masses of lime; strong effer- 
vescence; strongly alkaline; gradual 
boundary. 

C3—28 to 34 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
when moist; massive; hard, very friable, 
slightly sticky and slightly plastic; com- 
mon fine roots; common fine pores; few 
soft masses of lime; few masses of salts 
and gypsum; strong effervescence; very 
strongly alkaline; gradual boundary. 

C4—34 to 37 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; massive; hard, friable, 
sticky and plastic; few fine roots; few 
fine pores; few masses of salt and gyp- 
sum; strong effervescence; strongly 
alkaline; gradual boundary. 

C5—87 to 60 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; massive; hard, very 
friable, slightly sticky and slightly 
plastic; few fine roots; few fine pores; 
strong effervescence; strongly alkaline. 

The A horizon is 8 to 12 inches thick and is dark 
gray or dark grayish brown. The B horizon is 10 to 25 
inches thick and typically ranges from dark gray to 
grayish brown. Depth to carbonates ranges from 5 to 
24 inches. In most areas the C horizon is loam with 
few to many stratifications of fine sandy loam, silt 
loam, or clay loam. There are few or common bands of 
darker colored materials in the profile and few to com- 
mon threads and masses of lime in this horizon. 

Straw soils are associated in the landscape with 
Farnuf soils. In contrast, they do not have a clay ac- 
cumulation in the B horizon. 

St—Straw loam. This level soil is on terraces and 
flood plains of small streams. Slopes are 0 to 1 percent. 
This soil has the profile described as representative of 
the series. Included in mapping were small areas that 
have slight and moderate salinity. 

This soil is well drained but has slow runoff. It is 
slightly susceptible to erosion. 

About two-thirds of the acreage is used for hay and 
pasture. Some areas are used for crops. The main man- 
agement need on cropland is conserving moisture and 
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maintaining fertility and tilth. Capability unit IIc-6; 
Silty range site. 

Sx—Straw soils, channeled. This level mapping unit 
is on flood plains of small streams. It has been dis- 
sected by steep-sided stream channels that cut the 
landscape into small patches. The unit is mostly Straw 
soils, but in some areas, there are soils with a thinner, 
dark colored surface layer. The Straw soils have a pro- 
file similar to the one described as representative of 
the series, but the surface layer ranges from fine sandy 
loam to clay loam. Included in mapping were areas of 
Arnegard, Havrelon, Trembles, Parshall, and Farnuf 
soils. Also included were a few moderately saline areas. 

This unit is well drained but has slow runoff. It is 
subject to flooding from high intensity rainstorms. It 
is highly susceptible to erosion. 

This unit is not suited to crops, because it is dis- 
sected into small patches that are considered uneco- 
nomica] to farm with common machinery. Nearly all 
the acreage is in range. Capability unit Vle-Ov; Over- 
flow range site. 


Tansem Series 


The Tansem series consists of deep, gently sloping 
and moderately sloping, well drained soils. These soils 
formed in glacial lake and outwash deposits. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The subsoil 
is very friable loam about 9 inches thick. It is brown 
in the upper 5 inches and light olive brown in the 
lower 4 inches. The underlying material is light gray, 
white, pale yellow, and light yellowish brown loam, 
fine sandy loam, silt loam, very fine sandy loam, and 
very fine sand. 

These soils have medium runoff. Permeability and 
organic-matter content are moderate. Natural fertility 
is medium. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Tansem loam in an area of 
Roseglen-Tansem complex, 3 to 6 percent slopes, in 
cultivated field 1,320 feet east and 175 feet north of 
southwest corner sec. 13, T. 146 N., R. 83 W. 

Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; hard, very friable, slightly 
sticky and slightly plastic; many fine 
roots; many fine pores; neutral; abrupt 
smooth boundary. 

B21—7 to 12 inches; brown (10YR 4/3) loam, 
dark brown (10YR 3/3) when moist; 
ped faces coated with dark grayish 
brown (10YR 4/2) stains; moderate 
medium prismatic structure parting to 
moderate medium subangular blocky; 
hard, very friable, slightly sticky and 
slightly plastic; common fine roots, com- 
mon fine and few medium tubular pores; 
neutral; clear wavy boundary. 

B22—12 to 16 inches; light olive brown (2.5Y 
5/3) loam, olive brown (2.5Y 4/8) when 
moist; weak coarse prismatic structure 


parting to weak coarse and medium sub- 
angular blocky; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
common roots; common pores; clear 
wavy boundary. 

Cica—16 to 20 inches; light gray and white (2.5Y 
7/2 and 8/2) loam, light olive brown 
(2.5Y 5/3) when moist; weak coarse 
prismatic structure; hard, very friable, 
slightly sticky and slightly plastic ; few 
roots; common fine pores; many large 
soft masses of lime; violent efferves- 
cence; moderately alkaline; clear wavy 
boundary. 

C2ca—20 to 32 inches; pale yellow (2.5Y 7/3) 
loam and fine sandy loam, light olive 
brown (2.5Y 5/3) when moist; weak 
coarse subangular blocky structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; few roots; common 
fine pores; common medium soft masses 
of lime; violent effervescence ; moderately 
alkaline; gradual wavy boundary. 

C3—32 to 45 inches; light yellowish brown (2.5Y 
6/4) laminated silt loam and very fine 
sandy loam, olive brown (2.5Y 4/4) 
when moist; few fine prominent dark 
yellowish brown (10YR 4/4) moist and 
few faint gray (5Y 5/1) moist mottles; 
massive; slightly hard, very friable, 
slightly sticky and slightly plastic; few 
fine pores: few fine soft masses of lime; 
strong effervescence; moderately alka- 
line; gradual boundary. 

C4—45 to 60 inches; light yellowish brown (2.5Y 
6/4) laminated silt, very fine sand, and 
loam, olive brown (2.5Y 4/4) when 
moist; gray (5Y 5/1) moist and yellow- 
ish brown (10YR 5/4) moist mottles on 
some of the thin layers; massive; hard, 
friable, slightly sticky and slightly plas- 
tic; few soft masses of lime; strong effer- 
vescence; moderately alkaline. 

The solum is 14 to 20 inches thick. The A horizon is 
5 to 10 inches thick and is dark grayish brown or 
grayish brown. The B2 horizon ranges from dark gray- 
ish brown to light yellowish brown. The C horizon is 
calcareous, stratified loam, silt loam, and fine sandy 
loam. There are threads and soft masses of lime in 
most profiles. The lower C horizon is stratified or 
varved and commonly contains mottles. 

Tansem soils are associated in the landscape with 
Roseglen and Williams soils. They have a thinner B 
horizon than Roseglen soils. In contrast with Williams 
aoe they lack the clay accumulation in the B2 

orizon. 


Telfer Series 


The Telfer series consists of deep, undulating and 
gently rolling, excessively drained soils. These soils are 
on hummocky, dunelike, or hilly areas. They formed 
in deep sandy material on uplands. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 5 inches thick. 
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The underlying material is grayish brown and light 
brownish gray loamy fine sand and fine sand. 

Permeability is rapid. Organic-matter content is 
moderate. Available water capacity and natural fer- 
tility are low. 

Nearly all the acreage is used for native range. The 
native vegetation is mid and short prairie grasses. 

Representative profile of Telfer loamy fine sand in 
grassy area of Telfer-Lihen loamy fine sands, 3 to 9 
percent slopes, 2,340 feet south and 600 feet west of 
northeast corner sec. 18, T. 145 N., R. 84 W. 

A1—0O to 5 inches; dark grayish brown (10YR 
4/2) loamy fine sand, very dark brown 
(10YR 2/2) when moist; weak fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; many roots; 
medium acid; clear boundary. 

AC—5 to 15 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish 
brown (10YR 3/2) when moist; single 
grained; loose, very friable, nonsticky 
and nonplastic; common roots; slightly 
acid; gradual boundary. 

C1—15 to 35 inches; grayish brown (2.5Y 5/2) 
fine sand, dark grayish brown (2.5Y 
4/2) when moist; single grained; loose, 
nonsticky and nonplastic; few roots; 
neutral; gradual boundary. 

C2—85 to 60 inches; light brownish gray (2.5Y 
6/2) fine sand, olive brown (2.5Y 4/3) 
when moist; single grained; loose, non- 
sticky and nonplastic; neutral. 

The A horizon is 5 to 8 inches thick and is very dark 
grayish brown to grayish brown. The AC horizon is 
very weakly developed. It is dark grayish brown or 
grayish brown loamy fine sand, loamy sand, or fine 
sand 8 to 10 inches thick. The underlying material 
ranges from loamy fine sand to fine sand. The depth 
to carbonates ranges from 40 to more than 60 inches. 

Telfer soils are associated in the landscape with the 
Seroco and Lihen soils. They have a thicker A horizon 
than Seroco soils and a thinner A horizon than Lihen 
soils. 

T1C—Telfer-Lihen loamy fine sands, 3 to 9 percent 
slopes. This undulating and gently rolling mapping unit 
is on uplands and terraces. It is about 70 percent 
Telfer loamy fine sand on slopes and convex ridges, 
about 25 percent Lihen loamy fine sand in concave 
areas, and about 5 percent Seroco fine sand on some 
of the convex ridges. The Telfer soil has the profile 
described as representative of the Telfer series. In- 
cluded in mapping were a few areas of Parshall fine 
sandy loam and Flaxton loamy fine sand. 

This unit is excessively drained and has slow runoff. 
It is droughty and is highly susceptible to erosion. 

This unit is not suited to crops. Nearly all the 
acreage is used for native range and pasture. A few 
areas are cropped but should be seeded to grass. Man- 
agement is needed to maintain a good stand of grass. 
Capability unit VIle-Sa; Sands range site. 


Temvik Series 


The Temvik series consists of deep, gently to mod- 
erately sloping, well drained soils. These soils formed 


in a silty loess mantle 20 to 40 inches thick overlying 
loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The 
subsoil is very friable silt loam about 18 inches thick. 
It is grayish brown in the upper 6 inches and pale 
brown in the lower 12 inches. The underlying material 
is light brownish gray and pale olive clay loam. 

These soils have medium runoff. Permeability is 
moderate in the subsoil and moderately slow in the 
underlying material. Available water capacity is high. 
Organic-matter content is moderate. Natural fertility 
is medium. 

Nearly all these soils are cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Temvik silt loam in culti- 
vated area of Wilton-Temvik silt loams, 3 to 6 percent 
slopes, 375 feet north and 150 feet west of southeast 
corner sec. 31, T. 147 N., R. 83 W. 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate fine granu- 
lar structure; slightly hard, very friable, 
slightly sticky and slightly plastic; 
slightly acid; abrupt smooth boundary. 

B2—8 to 14 inches; grayish brown (10YR 5/2) 
silt loam, very dark brown (10YR 3/2) 
when moist; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; slightly hard, very 
friable, slightly sticky and slightly plas- 
tic; many fine roots; common fine pores; 
neutral; clear wavy boundary. 

B3ca—14 to 26 inches; pale brown (10YR 6/3) 
silt loam, brown (10YR 4/3) when 
moist; weak medium prismatic structure 
parting to weak medium subangular 
blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
fine roots; many fine pores; very few 
soft masses of lime; strong efferves- 
cence; mildly alkaline; abrupt wavy 
boundary. 

TCica—26 to 39 inches; light brownish gray 
(2.5Y 6/2) clay loam, dark grayish 
brown (2.5Y 4/2) when moist; few fine 
distinct brown (7.5Y 5/4) mottles; weak 
coarse prismatic structure parting to 
weak coarse subangular blocky; hard, 
firm, sticky and plastic; common fine 
roots; common fine pores; about 2 per- 
cent fine pebbles and shale fragments; 
common seams and soft masses of lime; 
violent effervescence; mildly alkaline; 
gradual boundary. 

IIC2—39 to 60 inches; pale olive (5Y 6/3) clay 
loam, olive (5Y 4/8) when moist; few 
fine distinct brown (7.5Y 5/4) mottles; 
massive; hard, firm, sticky and plastic; 
few fine roots; common fine pores; about 
2 percent fine pebbles and shale frag- 
ments; few soft masses of lime; strong 
effervescence; moderately alkaline. 

The A horizon is 4 to 10 inches thick and ranges 
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Figure 11.—Profile of Temvik silt loam showing glacial till at 24 inches. 


from very dark grayish brown to grayish brown. The 
B2 horizon is 6 to 18 inches thick and ranges from 
dark grayish brown to brown. The B3 horizon, if 
present, is as much as 12 inches thick. In some pedons 
it is calcareous in the lower part, and in others it is 
calcareous throughout. The IIC horizon has few to 
many segregations of lime. It is multicolored glacial 
till with clay loam or loam. The depth to the TIC 
horizon ranges from 20 to 40 inches but commonly is 
20 to 28 inches (fig. 11). 

Temvik soils are associated with Wilton, Grassna, 
Linton, Mandan, and Williams soils. They have a 
thinner dark colored A horizon and lime accumulation 
at shallower depths than Wilton soils. Temvik soils 
have a IIC horizon of glacial till that Grassna, Linton, 
and Mandan soils do not have. They are less clayey and 
more silty in the B horizon than Williams soils, and 
they have a thinner A horizon than Grassna soils. 


Tonka Series 


The Tonka series consists of deep, level, poorly 
drained silt loams. These soils occur as shallow de- 
pressions on glacial till plains and lake plains. They 
formed in local alluvium and deposits left by glacial 
melt water. 

In a representative profile the surface layer is dark 
gray silt loam about 7 inches thick. The subsurface 
layer is light gray silt loam about 4 inches thick. The 
subsoil is about 15 inches thick. It is dark gray, very 
firm silty clay in the upper 6 inches and grayish brown 
clay loam in the lower 9 inches. The underlying ma- 
terial is mottled light olive gray clay loam. 

Permeability is slow. Available water capacity, 
organic-matter content, and natural fertility are high. 
These soils are ponded after heavy rainfall and rapid 
snowmelt. 
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Much of the acreage is cultivated and is used for 
small grain and alfalfa. The native vegetation is 
prairie cordgrass, northern reedgrass, sedges, and 
other plants that thrive on overflow and wetness. 

Representative profile of Tonka silt loam in culti- 
vated area of Tonka-Parnell complex, 2,240 feet north 
and 1,920 feet west of southwest corner sec. 18, 'T. 149 
N., R. 85 W. 

Ap—0 to 7 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
moderate fine granular _ structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; neutral; abrupt 
boundary. 

A2—7 to 11 inches; light gray (10YR 7/1) silt 
loam, dark gray (10YR 4/1) when 
moist; few fine distinct brown (10YR 
5/8) mottles; moderate fine platy struc- 
ture; slightly hard, very friable, slightly 
sticky and nonplastic; slightly acid; 
abrupt boundary. 

B21t—11 to 17 inches; dark gray (10YR 4/1) 
silty clay, black (10YR 2/1) when 
moist; strong medium prismatic struc- 
ture parting to moderate medium blocky ; 
very hard, very firm, sticky and plastic; 
common pressure faces; slightly acid; 
gradual boundary. 

B22t—17 to 26 inches; grayish brown (2.5Y 5/2) 
heavy clay loam, dark grayish brown 
(2.5Y 4/2) when moist; many medium 
distinct very dark gray and yellowish 
brown (10YR 38/1 and 5/4) mottles; 
weak medium prismatic structure part- 
ing to moderate medium blocky; very 
hard, very firm, sticky and plastic; 
slightly acid; gradual boundary. 

Clg—26 to 35 inches; light olive gray (BY 6/2) 
clay loam, olive gray (5Y 5/2) when 
moist; common medium distinct yellow- 
ish brown (10YR 5/4) mottles; massive; 
hard, firm, sticky and plastic; slight ef- 
fervescence; neutral; clear boundary. 

C2gca—35 to 45 inches; light olive gray (BY 6/2) 
clay loam, olive gray (5Y 5/2) when 
moist; common medium distinct yellow- 
ish brown (LOYR 5/4) mottles; massive; 
hard, firm, sticky and plastic; few 
threads of lime; strong effervescence; 
mildly alkaline; gradual boundary. 

C3gea—45 to 60 inches; light olive gray (5Y 6/2) 
clay loam, olive gray (5Y 5/2) when 
moist: common large prominent white 
(10YR 8/1) and common fine faint dark 
yellowish brown (10YR 4/4) mottles; 
massive; hard, firm, sticky and plastic; 
many threads and few soft masses of 
lime; strong effervescence; mildly alka- 
line. 

The Ap horizon is 6 to 18 inches thick. The A2 
horizon is 4 to 10 inches thick and is typically light 
gray with few to many brown or yellowish brown 
mottles. It is silt loam, very fine sandy loam, or loam. 
The B horizon ranges from very dark gray to grayish 
brown and is 8 to 20 inches thick. It ranges from silty 


clay loam to clay and is 35 to 45 percent clay. The C 
horizon is loamy glacial till, local alluvium, or glacial 
melt water. The depth to lime is commonly the base of 
the B horizon but ranges from 20 to 60 inches. 

Tonka soils are associated in the landscape with 
Parnell, Williams, Hamerly, and Bowbells soils. They 
are better drained than Parnell soils and are wetter 
than Williams, Hamerly, and Bowbells soils. 

Tp—Tonka-Parnell complex. This level mapping 
unit is in shallow depressions on glacial till plains and 
lake plains. It is about 75 percent Tonka silt loam and 
25 percent Parnell silty clay loam. Slopes are 0 to 1 
percent. The Parnell soil is in the deeper parts of the 
depression that holds water for a longer time. It is 
slightly less wet than is typical of Parnell soils. In- 
cluded in mapping were small areas of Bowbells, 
Hamerly, and Colvin soils. 

This unit receives runoff from higher areas and is 
occasionally ponded. Much of the acreage is used for 
crops. Drained areas are suited to all crops commonly 
grown in the county. Undrained areas are frequently 
too wet to be planted early in spring.. They are used 
for late crops of small grain, flax, or forage crops. In 
some years the soils are left idle because of wetness. 
Areas that are not cultivated are usually cut for hay. 
Capability unit IIw-6; Tonka soil in Wet Meadow 
range site; Parnell soil in Wetland range site. 


Trembles Series 


The Trembles series consists of deep, level, well 
drained soils on bottom land and low terraces. These 
soils formed in stratified alluvium. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 4 inches thick. The 
underlying material is light brownish gray fine sandy 
loam, loam, and loamy fine sand. 

Permeability is moderately rapid. Available water 
capacity is moderate. Organic-matter content is low. 
Natural fertility is medium. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation 
is mixed prairie grasses, shrubs, and trees. 

Representative profile of Trembles fine sandy loam 
in pasture 1,150 feet south and 50 feet west of north- 
east corner of sec. 17, T. 144 N., R. 82 W. 

A1—0 to 4 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, very dark grayish brown 
(2.5Y 8/2) when moist; moderate fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; strong effer- 
vescence; neutral; abrupt boundary. 

C1—4 to 28 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish 
brown (2.5Y 4/2) when moist; massive 
and stratified; soft, very friable, non- 
sticky and nonplastic; several 10 milli- 
meter strata of loamy fine sand and 
loam; strong effervescence; neutral; 
abrupt boundary. 

C2—23 to 30 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) when moist; massive and stratified; 
slightly hard, very friable, slightly 
sticky and slightly plastic; strong effer- 
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vescence; mildly alkaline; abrupt bound- 


ary. 
C3—30 to 46 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish 
brown (2.5Y 4/2) when moist; massive 
and stratified; soft, very friable, non- 
sticky and nonplastic; several 3 to 5 
millimeter stratifications of loam and 
loamy fine sand; strong effervescence; 
mildly alkaline; abrupt boundary. 
C4—46 to 60 inches; light brownish gray (2.5Y 
6/2) loamy fine sand, grayish brown 
(2.5Y 5/2) when moist; single grained; 
loose, very friable, nonsticky and non- 
plastic; strong effervescence; mildly 
alkaline. 

The A horizon is 2 to 7 inches thick and is a grayish 
brown or light brownish gray. It ranges from clay 
loam to loamy fine sand but is dominantly fine sandy 
loam. The C horizon is light brownish gray, light 
yellowish brown, and light gray fine sandy loam and 
loamy fine sand with thin strata of finer and coarser 
textures. In most areas the soil is calcareous through- 
out, but the upper 4 to 6 inches is noncalcareous in 
some profiles. 

Trembles soils are associated in the landscape with 
Banks and Havrelon soils. They are less sandy than 
Banks soil and less clayey than Havrelon soils. 

Tr—Trembles fine sandy loam. This level soil is on 
low terraces and bottom land. It occurs as narrow 
stringers and as irregularly shaped areas. Slopes are 
0 to 1 percent. Included in mapping were small areas 
of Banks loamy fine sand and Havrelon loam. Also 
included were several areas, 10 to 40 acres in size, 
of a Trembles soil that has a loam surface layer. 

This soil is well drained. It has slow runoff but is 
moderately susceptible to erosion. It is subject to 
flooding when ice jams occur in spring. At other times 
it is protected by the Garrison Dam. 

This soil is suited to all crops commonly grown in 
the county, including irrigated crops. Nearly all the 
acreage is cropped. The rest is used for native range 
or pasture. The main management needs are con- 
trolling soil blowing, conserving moisture, and main- 
taining fertility and tilth. Capability unit ITe-3 ; 
range site not assigned. 


Vebar Series 


The Vebar series consists of moderately deep, gently 
sloping and moderately sloping, well drained fine sandy 
loams. These soils are on uplands and are weathered 
from sandstone, 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 7 inches thick. 
The subsoil is dark grayish brown and grayish brown, 
very friable fine sandy loam about 8 inches thick. The 
underlying material is light gray sandy loam. Sand- 
stone is at 38 inches. 

Permeability is moderately rapid. Available water 
capacity and organic-matter content are moderate. 
Natural fertility is medium. 

Representative profile of Vebar fine sandy loam in 
grassy area of Vebar-Williams fine sandy loams, 3 to 


9 percent slopes, 2,250 feet east and 40 feet north of 
southwest corner sec. T. 150 N., R. 89 W. 

A1l—0 to 7 inches; dark grayish brown (10YR 
4/2) fme sandy loam, very dark brown 
(1O0YR 2/2) when moist ; moderate me- 
dium granular structure; soft, very fri- 
able, nonsticky and nonplastic ; many 
roots; neutral; clear smooth boundary. 

B21—7 to 12 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 8/2) when moist; weak 
coarse prismatic structure parting to 
weak medium subangular blocky; soft, 
very friable, nonsticky and nonplastic; 
many roots; neutral; gradual wavy 
boundary. 

B22—12 to 15 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky; soft, 
very friable, nonsticky and nonplastic; 
few roots; neutral; abrupt smooth 
boundary. 

C1—15 to 88 inches: light gray (2.5Y 7/2) sandy 
loam, grayish brown (2.5Y 5/2) when 
moist; massive; loose, nonsticky and 
nonplastic: few roots; strong efferves- 
cence; mildly alkaline; diffuse wavy 
boundary. 

C2—88 to 60 shed: light olive gray (BY 6/2) 
soft sandstone that crushes to loamy fine 
sand. olive gray (5Y 5/2) when moist; 
massive; strong effervescence; mildly 
alkaline. 

The A horizon is 5 to 9 inches thick. The B horizon 
ranges from dark grayish brown to brown or pale 
brown. The Cl horizon is mostly sandy loam, but is 
fine sandy loam and loamy fine sand in places. The 
depth to carbonates ranges from 12 to 30 inches. 
Segregated lime that ranges from very few to common 
threads and soft masses occur in some pedons. The C 
hore grades into soft sandstone between 20 and 40 
inches, 

Vebar soils are associated in the landscape with 
Flasher, Cohagen, Arnegard, Parshall, and Williams 
soils. They are deeper than Flasher and Cohagen soils 
but are less deep than Arnegard, Parshall, and Wil- 
liams soils. 

VwC—Vebar-Williams fine sandy loams, 3 to 9 per- 
cent slopes. This gently and moderately sloping map- 
ping unit is on uplands. It is about 50 percent Vebar 
soil, 30 percent Williams soil, and about 20 percent 
Parshall soi]. The Vebar soil has the profile described 
as representative of the series. It is on plane and 
convex upper slopes. The Williams soil is on plane 
and concave lower slopes. The Parshall soil is gently 
sloping and in swales. Included with these soils in 
mapping were smal] areas of .Cohagen, Flaxton, 
Flasher, Max, Arnegard, and Zahl soils. 

This unit is well drained. It has medium runoff and 
is moderately susceptible to erosion. 

About half the acreage is cropped. The rest is used 
for native range or pasture, The soils are suited to all 
crops commonly grown in the county. Controlling 
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erosion is an essential part of management. Conserving 
moisture and maintaining fertility and tilth are also 
necessary. Capability unit IVe-3; Vebar soil in Sandy 
range site; Williams soil in Silty range site. 


Wabek Series 


The Wabek series consists of nearly level to rolling, 
excessively drained soils that are very shallow over 
sand and gravel. These soils formed in outwash. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The under- 
lying material is light brownish gray gravelly sandy 
loam and very gravelly coarse sand. 

Permeability is moderately rapid in the surface 
layer and very rapid in the underlying material. Avail- 
able water capacity is very low. Organic-matter con- 
tent is moderate. Natural fertility is low. : 

Most of the acreage is in native vegetation of mid 
and short prairie grasses. 

Representative profile of Wabek loam in area of 
Wabek soils, 1 to 6 percent slopes, in native vegetation 
2,685 feet east and 70 feet south of northwest corner 
of sec. 23, T. 145 N., R. 79 W. 

Al—0 to 7 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
nonsticky and nonplastic; many fine 
pebbles; slight effervescence; mildly al- 
kaline; clear boundary. 

IIC1ca—7 to 13 inches; light brownish gray (2.5Y 
6/2) gravelly sandy loam, dark grayish 
brown (2.5Y 4/2) when moist; massive; 
loose, nonsticky and nonplastic; common 
soft masses of lime; violent efferves- 
cence; mildly alkaline; gradual bound- 


ary. 
IIC2—18 to 60 inches; light brownish gray (2.5Y 
6/2) very gravelly coarse sand, dark 
grayish brown (2.5Y 4/2) when moist; 
single grained; loose, nonsticky and non- 
plastic; lime pendants on underside of 
gravel; violent effervescence; mildly al- 
kaline. 
The solum is 6 to 14 inches thick, The A horizon is 
8 to 7 inches thick and is dark gray to very dark 
brown. It ranges from gravelly sandy loam to loam or 
gravelly loam. 

The IIClea horizon is typically gravelly loam or 
gravelly sandy loam 4 to 8 inches thick. It ranges from 
coarse sand to very gravelly loamy sand or a mixture 
of sand and gravel. Crusts of lime are on the underside 
of the pebbles in the upper part. 

Wabek soils are associated in the landscape with 
Ruso, Manning, Bowdle, Stady, Max, and Zahl soils. 
They are shallower over sand and gravel than Ruso, 
Manning, Bowdle, and Stady soils. They differ from 
Max and Zahl soils in having a IIC horizon. 

WaB—Wabek-Max-Zah] loams, 1 to 6 percent slopes. 
This nearly level and undulating mapping unit is on 
outwash mantled areas of glacial till plains. Thickness 
of the gravelly mantle ranges from 1 inch to several 
feet. Scattered gravel, cobbles, and stones are on the 
surface. 

This unit is about 50 percent Wabek soil, 20 percent 
Max loam, 20 percent Zahl loam, and 10 percent minor 


soils. All are intricately associated. Thickness of the 
profile varies greatly within short distances. Included 
in mapping were small areas of Williams, Stady, Man- 
ning, Bowdle, and Ruso soils. 

This unit is excessively drained and well drained. 
Runoff is slow. Nearly all the acreage is in native 
range and pasture. Management is needed to maintain 
good stands of native grasses. Capability unit VIe— 
TU; Wabek soil in Very Shallow range site, Max soil 
a Silty range site, Zahl soil in Thin Upland range 
site. 

WaD—Wabek-Max-Zahl loams, 6 to 15 percent 
slopes. This gently rolling and rolling mapping unit is 
on outwash mantled areas of glacial till plains. Thick- 
ness of the gravelly mantle ranges from 1 inch to 
several feet. Scattered gravel, cobbles, and stones are 
on the surface. 

This mapping unit is about 50 percent Wabek soil, 
20 percent Max loam, 20 percent Zahl loam, and 10 
percent minor soils. All are closely associated. Thick- 
ness of the profile ranges greatly within short dis- 
tances. Included in mapping were small areas of Wil- 
liams. Stady, Manning, Bowdle, and Ruso soils. 

This unit is excessively drained and well drained. 
Runoff is slow. Nearly all of the acreage is in native 
range and pasture. Management is needed to maintain 
good stands of native grasses. Capability unit VIe— 
TU: Wabek soil in Very Shallow range site, Max soil 
a Silty range site, Zahl soil in Thin Upland range 
site, 

WbB—Wabek soils, ] to 6 percent slopes. These 
nearly level and undulating soils occupy ridges and 
knol'ls on terraces and glacial outwash plains. The 
surface layer ranges from loam to gravelly sandy 
loam. The profile is the one described as representative 
of the series (fig. 12). Areas are convex and concave. 
The concave areas are generally the deeper soils. 
Depth to loose sand and gravel varies greatly over 
short distances. Included in mapping were areas of 
Stady, Manning, Bowdle, Ruso, and other soils. 

These soils are excessively drained. Runoff is slow. 
Most of the acreage is in native range and pasture. A 
few areas in fields of better soils have been farmed. 
These areas should be seeded to grass and well man- 
ance Capability unit VIs-VS; Very Shallow range 
site. 

WbD—Wabek soils, 6 to 15 percent slopes. These 
gently rolling and roJling soils occupy ridges and knolls 
on outwash plains and terraces. They are intermingled 
with deeper soils on the landscape. The surface layer 
ranges from loam to gravelly sandy loam. Depth to 
loose sand and gravel varies greatly over short dis- 
tances. Included in mapping were areas of Stady, 
Manning, Bowdle, Ruso, and other soils. Also included 
were some areas where slopes are steeper than 15 
percent. 

These soils are excessively drained. Runoff is slow. 
Nearly all the acreage is in native range and pasture. 
Management is needed to maintain good stands of 
native grasses. Capability unit VIs-VS; Very Shallow 
range site. 


Williams Series 


The Williams series consists of deep, nearly level to 
gently rolling; well drained soils. These soils formed 
in loamy glacial till. 
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Figure 12.—Profile of Wabek loam showing gravel at a depth of 
inches. 


In a representative profile the surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
is friable clay loam about 11 inches thick. It is brown 
in the upper 7 inches and grayish brown in the lower 
4 inches. The underlying material is light brownish 
gray and light olive brown clay loam. 

Permeability is moderate in the subsoil and moder- 
ately slow in the underlying material. Available water 
capacity and natural fertility are high. Organic-matter 
content is moderate. 

Nearly all the acreage is cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Williams loam in culti- 
vated area of Williams-Bowbells loams, 1 to 3 percent 
slopes, 2,310 feet east and 2,020 feet north of southeast 
corner sec. 17, T. 146 N., R. 81 W. 

Ap—0 to 5 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, friable, slightly 


sticky and slightly plastic; few pebbles; 
abrupt smooth boundary. 

B2t—5 to 12 inches; brown (10YR 4/8) clay 
loam, dark brown (10YR 3/3) moist; 
peds coated with dark grayish brown 
(10YR 4/2) and very dark grayish 
brown (10YR 3/2) when moist; moder- 
ate medium prismatic structure parting 
to moderate medium angular blocky; 
hard, friable, sticky and plastic; common 
fine roots; few fine pores; continuous 
clay films on ped faces; few pebbles; 
clear smooth boundary. 

B8ca—12 to 16 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) when moist; peds coated with 
patches of dark grayish brown (2.5Y 
4/2) and very dark grayish brown (2.5Y 
3/2) moist; moderate medium prismatic 
structure parting to weak medium sub- 
angular blocky; hard, friable, sticky and 
slightly plastic; common fine roots; few 
fine pores; patches of clay films on ped 
faces; about 5 percent fine gravel; few 
seams and soft masses of lime; strong 
effervescence; clear wavy boundary. 

C1ca—16 to 26 inches; light brownish gray (2.5Y 
6/2) light clay loam, light olive brown 
(2.5Y¥ 5/3) when moist; white (2.5Y 
8/2) and light gray (2.5Y 7/2) moist on 
lime patches; moderate coarse prismatic 
structure parting to weak coarse sub- 
angular blocky; hard, friable, sticky and 
slightly plastic; common fine roots; com- 
mon fine pores; about 5 percent fine 
gravel; common and soft masses of lime; 
strong effervescence; gradual wavy 
boundary. 

C2—26 to 40 inches; light brownish gray (2.5Y 
6/2) light clay loam, grayish brown 
(2.5Y 5/2) when moist; weak very 
coarse prismatic structure; hard, friable, 
sticky and slightly plastic; few fine 
roots; few fine pores; about 5 percent 
fine gravel; few seams and soft masses 
of lime; strong effervescence; diffuse 
boundary. 

C3—40 to 60 inches; light olive brown (2.5Y 5/3) 
clay loam, olive brown (2.5Y 4/3) when 
moist; common medium distinct light 
yellowish brown (10YR 6/4) and gray 
(5Y 6/1) moist mottles; massive; very 
hard, firm, sticky and plastic; few fine 
roots; few medium pores; about 5 per- 
cent gravel; few seams and soft masses 
of lime; strong effervescence. 

The A horizon is very dark grayish brown to gray- 
ish brown 5 to 12 inches thick. It is dominantly loam, 
silt loam or clay loam, but some is fine sandy loam. 
The B2 horizon is clay loam or heavy loam 5 to 16 
inches thick and ranges from brown to dark grayish 
brown. Clay films are common on vertical and hori- 
zontal ped faces, although they are only on vertical 
surfaces in some profiles. The Cca horizon has dis- 
seminated lime throughout and contains few to com- 
mon soft masses and threads of lime. The C horizon is 
multicolored glacial till and is clay loam or heavy 
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loam. Coarse fragments ranging in size from gravel 
to stones occur throughout the profile. : 

Williams soils are associated in the landscape with 
Bowbells, Max, Zahl, Temvik, and Flaxton soils. They 
are better drained than Bowbells soils. They have more 
clay accumulation in the B horizon than Max soils. 
They have a B horizon that Zahl soils do not have. 
They lack the IIC horizon of Temvik and Flaxton 
soils. 

WIB—Williams stony loam, 1 to 9 percent slopes. 
This nearly level to gently rolling, very stony soil is on 
glacial till uplands. It has manv boulders and stones 
on the surface and throughout the soil, and removing 
them is not feasible. The surface is stony; otherwise, 
this soil has a profile similar to the one described as 
representative of the series. Included in mapping were 
areas of Bowbells, Max, and Zahl soils, which are also 
stony. 

This soil is well drained. Runoff is medium. 

This soil is too stony.for cultivation. It is suited to 
grazing or wildlife. All the acreage is in native grass. 
The stones interfere with cutting hay. Capability unit 
VIIs-Si; Silty range site. 

WmA—Williams clay loam, 1 to 3 percent slopes. 
This nearly level soil is on glacial till uplands. The 
surface layer is dark grayish brown clay loam 5 to 10 
inches thick. The subsoil and underlying material are 
slightly finer textured than is described as representa- 
tive of the series. Included in mapping were areas of 
Sinai, Makoti, Grail, Bowbells, Tonka, and Parnell 
soils. 

This soil is well drained. It has medium runoff and 
is slightly susceptible to erosion. 

Nearly all the acreage is used for crops. The rest is 
in native range or pasture. The soil is suited to all 
crops commonly grown in the county. The chief man- 
agement needs are conserving moisture and maintain- 
ing fertility and tilth. Capability unit IIc-6; Silty 
range site. 

WmB—Williams clay loam, 3 to 6 percent slopes. 
This undulating and gently sloping soil is on glacial 
till uplands. The surface layer is dark grayish brown 
clay loam 5 to 10 inches thick. The subsoil and under- 
lying material are slightly finer textured than is de- 
scribed as representative of the series. Included in 
mapping were areas of Sinai, Makoti, Grail, Bowbells, 
Tonka, and Parnell soils. 

This soil is well drainéd. It has medium runoff and 
is slightly susceptible to erosion. 

Nearly all the acreage is used for crops. The rest is 
in native range or pasture. Controlling erosion, con- 
serving moisture, and maintaining fertility and tilth 
are the main management needs. Capability unit Ie— 
6; Silty range site. 

WoA—Williams-Bowbells loams, 1 to 3. percent 
slopes. This nearly level mapping unit is on glacial till 
uplands. It is about 70 percent Williams loam and 30 
percent Bowbells loam. Williams soils are on the plane 
and slightly convex slopes. Bowbells soils are on the 
lower and concave parts of the landscape. These soils 
have the profiles described as representative of their 
respective series. Included in mapping were small 
areas of Zahl, Max, and Arnegard soils. Also included 
were small areas of Tonka and Parnell soils in un- 
drained depressions. 


This unit is well drained. It has medium runoff and 
is slightly susceptible to erosion. 

Nearly all the acreage is used for crops. The rest 
is in native range or pasture. This unit is suited to all 
crops commonly grown in the county. The main man- 
agement needs are conserving moisture and maintain- 
ing fertility and tilth. Capability unit IIc-6; Williams 
Soll in Silty range site, Bowbells soil in Overflow range 
site. 

WoB—Williams-Bowbells loams, 3 to 6 percent 
slopes. This undulating and gently sloping mapping 
unit is on glacial till uplands. It is about 60 percent 
Williams loam, 30 percent Bowbells loam, and 10 per- 
cent minor soils. Williams soils are on the smooth and 
slightly convex slopes. Bowbells soils are on the lower 
and concave parts of the landscape. Included in map- 
ping were small areas of Zahl, Max, and Arnegard. 
Also included were small areas of Tonka and Parnell 
soils in undrained depressions. 

This unit is well drained. It has medium runoff and 
is slightly susceptible to erosion. 

Nearly all the acreage is used for crops. The rest is 
in native range or pasture. This unit is suited to all 
crops commonly grown in the county. Controlling 
erosion, conserving moisture, and maintaining fertility 
and tilth are the main management needs. Capability 
unit IIe-6; Silty range site. 

WoC—Williams-Bowbells loams, 6 to 9 percent 
slopes. This gently rolling and moderately sloping 
mapping unit is on glacial till uplands. It is about 60 
percent Williams loam, 30 percent Bowbells loam, and 
10 percent Zahl and Max soils. The Williams soil is 
on the smooth side slopes. The Bowbells soil is on the 
lower and concave parts of the landscape. Zahl and 
Max soils are.on steeper slopes and convex ridges. Also 
included were small areas of Tonka and Parnell soils 
in undrained depressions. 

This unit is well drained. It has medium runoff and 
is moderately susceptible to erosion. 

More than half of the acreage is cultivated. The 
rest is in native range or pasture. The soils are suited 
to all crops commonly grown in the county. Controlling 
erosion is an essential part of management. Contour 
stripcropping generally is impractical because of the 
short irregular slopes. Capability unit IIIe-6; Silty 
range site. 

WpB—Williams-Bowbells-Zah] loams, 3 to 6 percent 
slopes. This undulating mapping unit is on glacial till 
uplands. It is about 40 percent Williams loam, 30 per- 
cent Bowbells loam, 25 percent Zahl loam, and 5 per- 
cent minor soiJs. Williams Joam is on the smooth side 
slopes. Bowbells loam is on lower side slopes and 
concave parts of the landscape. Zahl loam is on the 
ridges and higher convex slopes. Included in mapping 
were small areas of Max loam and Arnegard loam. 
Also included were small areas of Tonka and Parnell 
soils in undrained depressions. 

This unit is moderately well drained and well 
drained. It has slow runoff and is slightly susceptible 
to erosion. 

This unit is used for crops and range. It is suited to 
all crops commonly grown in the county. Controlling 
erosion, conserving moisture, and maintaining fertility 
and tilth are the main management needs. Capability 
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unit Ile-6: Williams and Bowbells soils in Silty range 
site, Zahl soil in Thin Upland range site. 

WrB—Williams loam, mine sink, 1 to 6 percent 
slopes. This nearly level and undulating soil is on glacial 
till uplands. Mine sinks or caved-in areas caused by 
underground mining are mapped with this soil. Al- 
though they vary greatly in number, they average 
about 30 percent of each mapped area. Included in 
mapping were areas of Bowhbells, Max, and Zahl soils, 
which also contain mine sinks. 

Much of this soil is used for grazing, but occasion- 
ally livestock are lost. The soil is not suited to crops 
or hay because of the danger of additional cave-ins. It 
has limited use for wildlife. Capability unit VIIs-Si; 
Silty range site. 


Wilton Series 


The Wilton series consists of deep, level to rolling, 
well drained soils. These soils formed in a silty loess 
mantle 20 to 40 inches thick over loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The 
subsoil is very friable silt loam about 19 inches thick. 
It is dark grayish brown in the upper 5 inches, and 
grayish brown in the lower 14 inches. The underlying 
material is light brownish gray clay loam. 

The permeability is moderate in the subsoil and 
moderately slow in the underlying material. Available 
water capacity and organic-matter content are high. 
Natural fertility is medium. 

Nearly all these soils are cultivated and used for 
small grain, corn, and alfalfa. The native vegetation is 
mid and short prairie grasses. 

Representative profile of Wilton silt loam, 0 to 3 
percent slopes, in cultivated field 1,600 feet east and 
ae dy north of southwest corner sec. 31, T. 147 N., 

. 83 W. 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many 
fine roots; common fine pores; neutral; 
clear wavy boundary. 

B21—8 to 13 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate medium 
prismatic structure parting to weak me- 
dium subangular blocky; slightly hard, 
very friable, slightly sticky and slightly 
plastic; many fine roots; common fine 
pores; neutral; clear wavy boundary. 

B22—18 to 18 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; 
common fine pores; thin clay films on 
some vertical ped faces; very dark brown 
(10YR 2/2) moist coatings on peds; 
neutral; gradual wavy boundary. 

B23—18 to 27 inches; grayish brown (10YR 5/2) 


silt loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium prismatic structure parting to 
weak medium  subangular blocky; 
slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; 
common fine pores; slight effervescence 
in spots; mildly alkaline; clear wavy 
boundary. 

T1Cica—27 to 36 inches; light brownish gray 
(2.5Y 6/2) light clay loam, dark grayish 
brown (2.5Y 4/2) when moist; weak 
coarse prismatic structure parting to 
weak coarse and medium subangular 
blocky; hard, friable, sticky and plastic; 
few fine roots; common fine pores; 
strong effervescence; lime segregated in 
many medium and few large soft masses; 
mildly alkaline; gradual wavy boundary. 

TIC2ca—36 to 60 inches; light brownish gray 
(2.5¥ 6/2) light clay loam, olive brown 
(2.5¥ 4/3) when moist; few fine promi- 
nent strong brown (7.5YR 5/6) mottles; 
massive; hard, friable, sticky and plas- 
tic; few roots; strong effervescence; lime 
segregated in common soft masses; mod- 
erately alkaline. 

The A horizon is 6 to 14 inches thick and ranges 
from very dark grayish brown to grayish brown. The 
B horizon is 10 to 24 inches thick and ranges from 
dark grayish brown to pale brown. The lower part of 
the B horizon is calcareous in many pedons. 

The IIC horizon has few to many segregations of 
lime. It is glacial till of clay loam or heavy loam. The 
depth to a JIC horizon ranges from 20 to 40 inches, 
but commonly is 24 to 32 inches. 

Wilton soils are associated in the landscape with 
Temvik, Linton, Mandan, Grassna, and Williams soils. 
They have a lime accumulation at greater depths than 
Temvik soils and have a IIC horizon that is lacking 
above 50 inches in Linton, Mandan, Grassna, and 
Williams soils. 

WsA—Wilton silt loam, 1 to 3 percent slopes. This 
level and nearly level soil is on broad uplands. It has 
the profile described as representative of the series. 
Included in mapping were small areas of Temvik, 
Williams, Grassna, Linton, Mandan, and Tonka soils. 

This soil is well drained but has slow runoff. 

Nearly all this soil is used for crops. It is suited to 
all crops commonly grown in the county. The main 
management needs are conserving moisture and main- 
taining fertility and tilth, A few areas remain in 
native range. Capability unit IIc-6; Silty range site. 

WtB—Wilton-Temvik silt loams, 3 to 6 percent 
slopes. This gently sloping and undulating mapping 
unit is on uplands. It is about 60 percent Wilton silt 
loam, 25 percent Temvik silt loam, and 15 percent 
Williams silt loam. The Wilton soil is on plane and 
concave slopes. The Temvik soil is on upper slopes 
and in slightly convex areas. It has the profile de- 
scribed as representative of the Temvik series. Except 
for a silt loam surface layer, the Williams soil has a 
profile similar to the one described for the Williams 
series. Included in mapping were small areas of 
Grassna, Linton, Mandan, Max, Zahl, and Tonka soils. 
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This unit is well drained. It has medium runoff and 
is slightly susceptible to erosion. 

This unit is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
A few areas are in native range. Controlling erosion, 
conserving moisture, and maintaining fertility and 
tilth are the main management needs. Capability unit 
Ile-6; Silty range site. 

WwC—VWilton-Williams silt loams, 6 to 9 percent 
slopes. This moderately sloping and gently rolling map- 
ping unit is on uplands. It is about 45 percent Wilton 
silt loam, 25 percent Williams silt loam, 20 percent 
Temvik silt loam, and 10 percent Grassna silt loam. 
Wilton soils are on smooth or slightly concave slopes. 
Williams soils are on upper slopes and convex slopes. 
Temvik soils are on steeper plane slopes, and 
Grassna soils are in swales. The Williams soil has a 
silt loam surface layer; otherwise, its profile is similar 
to the one described as representative of the series. 
Included in mapping were a few small areas of Linton, 
Mandan, Arnegard, Max, Zahl, and Tonka soils. 

This unit is well drained and has medium runoff. It 
is moderately susceptible to erosion. 

This unit is suited to all crops commonly grown in 
the county. Nearly all the acreage is used for crops. 
The rest is in native range or pasture. Controlling 
erosion is an essential part of management. Conserv- 
ing moisture and maintaining fertility and tilth are 
also necessary. Capability unit IIIe-6; Silty range site. 


Zahl Series 


The Zahl series consists of deep, nearly level to 
steep, well drained soils. These soils formed in loamy 
glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam about 6 inches thick. The under- 
lying material is light brownish gray and light olive 
gray loam and clay loam. 

Permeability is moderate in the upper part of the 
profile and moderately slow in the underlying ma- 
terial. Available water capacity is high. Organic- 
matter content is moderate. Natural fertility is low. 

Nearly all the acreage is used for range and pasture, 
but some areas are used for crops. The native vegeta- 
tion is mid and short grasses. 

Representative profile of Zah] loam, 8 percent slopes, 
in a cultivated field 240 feet east and 1,600 feet south 
of the northwest corner, sec. 8, T. 149 N., R. 81 W. 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; moderate fine granular 
structure; slightly hard, very friable, 
slightly sticky and slightly plastic; slight 
effervescence; abrupt smooth boundary. 

Clca—6 to 15 inches; light brownish gray (2.5Y 
6/2) heavy loam, olive brown (2.5Y 4/3) 
when moist; common medium faint dark 
grayish brown (2.5Y 4/2) and olive 
brown (2.5Y 4/4) and many medium 
distinct dark gray (5Y 4/1) and dark 
brown (7.5Y 4/4) moist mottles ; moder- 
ate medium prismatic structure parting 
to weak medium subangular blocky; 
hard, friable, slightly sticky and slightly 


plastic; common fine roots; common fine 
pores; common films and masses of lime; 
strong effervescence; gradual wavy 
boundary. 

C2—15 to 26 inches; light brownish gray (2.5Y 
6/2) light clay loam, light olive brown 
(2.5Y¥ 5/3) when moist; common me- 
dium faint olive brown (2.5Y 4/4) and 
many medium distinct dark gray (5Y 
4/1), dark brown (7.5Y 4/4), and dark 
yellowish brown (10YR 4/4) moist 
mottles; weak coarse prismatic struc- 
ture; hard, friable, sticky and slightly 
plastic; common fine roots; common fine 
pores ; few films and soft masses of lime; 
strong effervescence; gradual wavy 
boundary. 

C8—26 to 42 inches; light brownish gray (2.5Y 
6/2) clay loam, light olive brown (2.5Y 
5/3) when moist; many large distinct 
dark gray (5Y 4/1), dark brown (7.5YR 
4/4), and dark yellowish brown (10YR 
4/4) moist mottles; moderate structure; 
very hard, firm, sticky and slightly plas- 
tic; few fine roots; few fine pores; strong 
effervescence; diffused boundary. 

C4—42 to 60 inches; light olive gray (5Y 6/2) 
clay loam, olive (5Y 4/3) when moist; 
many large distinct dark gray (BY 4/1) 
and dark brown (7.5YR 4/4) moist 
mottles; strong medium prismatic struc- 
ture parting to strong medium angular 
blocky; very hard, firm, sticky and plas- 
tic; few roots; few pores; strong effer- 
vescence. 

The A horizon is 4 to 8 inches thick. The Cca 
horizon is loam or clay loam and has weak to moderate 
structure. Soft masses of lime are common throughout 
the Cca horizon. The C horizon ranges from massive 
to weak and moderate structure. 

Zahl soils are associated in the landscape with Max, 
Williams, and Cabba soils. Unlike Max and Williams 
soils, they lack a B2 horizon. They are deeper than 
Cabba soils. 

ZcE—Zahl-Cabba complex, 15 to 35 percent slopes. 
This hilly and steep mapping unit is on uplands. It is 
about 50 percent Zahl soils, 30 percent Cabba soils, 
and 20 percent minor soils. The surface layer ranges 
from very fine sandy loam to silty clay loam. Included 
in mapping were small areas of Flasher, Cohagen, 
Max, Williams, Arnegard, Morton, Regent, Straw, and 
Vebar soils. 

This unit is well drained and has rapid and very 
rapid runoff. It is highly susceptible to erosion. 

This unit is used for range and pasture (fig. 18). 
Management is needed to maintain good stands of 
grass. Capability unit VIIe-TU; Zahl soil in Thin 
Upland range site, Cabba soil in Shallow range site. 

ZmE—Zahl-Max loams, 9 to 35 percent slopes. This 
rolling to steep mapping unit is on uplands. It is about 
50 percent Zahl loam, 30 percent Max loam, and about 
20 percent Bowbells, Williams, and Arnegard soils. 
Zah] loam is on ridges and in higher convex areas in 
the landscape, Max loam is on side slopes, and Bow- 
bells, Williams, and Arnegard soils are on concave, 
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Figure 13.—Range on Zahl-Cabba complex. Zahl and Cabba soils are on the steep slopes. Arnegard and Straw soils are in the small 
drainageway. 


lower slopes. Included in mapping were small areas of 
Tonka and Parnell soils in undrained depressions. 

The unit is well drained and has rapid runoff. It is 
highly susceptible to erosion. 

Nearly all the acreage is used for native range or 
pasture. It is unsuited to crops. Cultivated areas 
should be seeded to grass. Management is needed to 
maintain good stands of grass. Capability unit VIe— 
TU; Zahl soil in Thin Upland range site, Max soil in 
Silty range site. 

ZpE—ZahI-Max-Parnell complex, 15 to 35 percent 
slopes. This hilly and steep mapping unit is on uplands. 
It is mainly on dead-ice moraines of high relief. This 
unit is about 30 percent Zahl soils, 30 percent Max 
soils, 20 percent Parnell soils, and 20 percent Bow- 
bells, Williams, Arnegard, and Tonka soils. The Zahl 
soil is on convex ridges and steep slopes. The Max soil 
is on the smoother sides of slopes, and the Parnell soil 
is in the many depressions that dot the landscape. The 
surface layer ranges from loam to silty clay loam. 

This unit is very poorly drained to well drained. 
Water runs off into the numerous depressions. No 
ae leave the mapped areas; all rainfall stays on 
the land. 


This unit is unsuited to crops. All areas are used for 
native range or pasture. Forage yields are good be- 
cause of the high percentage of soils that receive 
beneficial run-in water. Management is needed to 
maintain good stands of native grasses. Capability 
unit VIle-TU; Zahl soil in Thin Upland range site, 
Max soil in Silty range site, Parnell soil in Wetland 
range site. 

ZwC—Zahl-Williams loams, 3 to 9 percent slopes. 
This nearly level to gently rolling mapping unit is on 
uplands. It is about 75 percent Zahl loam and 25 per- 
cent Williams loam. The Zahl soil has the profile 
described as representative of the series and is on the 
convex parts of the landscape. The Williams soil is on 
the smoother plane and concave parts of the land- 
scape. Included in mapping were small areas of Max, 
Bowbells, and Arnegard soils. 

This unit is well drained. It has rapid runoff and is 
highly susceptible to erosion. 

The acreage is used mostly for crops. The rest is in 
native range or pasture. Controlling erosion, con- 
serving moisture, and maintaining fertility and tilth 
are the main management concerns. Capability unit 


64 SOIL SURVEY 


TVe-4L; Zahl soil in Thin Upland range site, Williams 
soil in Silty range site. 


Planning the Use and Management of 
the Soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the 
soil. It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique 
aspects of behavior of these soils in the field and at 
construction sites. These notes include observations 
of erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic systems, 
and other factors relating to the kinds of soil and their 
productivity, potentials, and limitations under various 
uses and management. In this way field experience 
incorporated with measured data on soil properties 
and performance is used as a basis for predicting soil 
behavior. 4 

Information in this section will be useful in apply- 
ing basic facts about the soils to plans and decisions 
for use and management of soils for crops and pasture, 
range, woodland, and many nonfarm uses, including 
building sites, highways and other transportation sys- 
tems, sanitary facilities, parks and other recreational 
developments, and wildlife habitat. From the data 
presented, the potential of each soil for specified land 
uses may be determined, soil limitations to these land 
uses may be identified, and costly failures in homes 
and other structures, because of unfavorable soil prop- 
erties, may be avoided. A site can be selected where the 
soil properties are favorable, or practices can be 
planned that will overcome the soil limitations. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area, and on the environment. Both of these 
factors are closely related to the nature of the soil. 
Plans can be made to maintain or create a land use 
pattern in harmony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, road fill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
ness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. 
Pavements, sidewalks, campsites, playgrounds, lawns, 
trees, and shrubs, and most other uses of land are 
influenced by the nature of the soil. 


General Management of Cropland? 


About 73 percent of the survey area is cultivated. 
Spring wheat and Durum wheat are the principal 
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crops. Other important crops are harley, oats, flax, 
alfalfa, and corn for silage. 

The main management concerns for cultivated soils 
are conserving moisture, controlling soil blowing and 
water erosion, and maintaining fertility and organic- 
matter content. 

In dryfarmed areas, conserving moisture generally 
means reducing evaporation, limiting runoff, increas- 
ing infiltration, and controlling weeds. Some effective 
conservation measures are stubble mulching, contour 
farming, stripcropping, field windbreaks, buffer strips, 
timely tillage, minimum tillage, use of crop residue, 
and application of fertilizer. Fallow helps to control 
weeds and build up moisture content. 

Some measures that help to control erosion are cover 
crops, stripcropping, buffer strips, windbreaks, con- 
tour farming, diversions, waterways, minimum tillage, 
timely tillage, emergency tillage, and use of crop 
residue. A combination of several measures is gen- 
erally used. 

The application of chemical fertilizer, green manure, 
and barnyard manure and the use of cover crops, 
grasses, and legumes as well as protective or stubble 
mulch summer fallow are measures that help to main- 
tain fertility. Controlling erosion also helps conserve 
fertility. 

Drainage, removal of stones, chiseling or deep till- 
age, and reduction of salinity may be needed to offset 
the effects of unfavorable soil characteristics. 

In irrigated areas the main crops are alfalfa and 
corn for silage. Small grain, sugar beets, and pasture 
are also grown. The most common management con- 
cerns for irrigated soils are maintaining fertility and 
organic matter, controlling erosion, and using water 
efficiently. 

The irrigation system is chosen to provide optimum 
control and distribution of water at minimum cost and 
labor. Overirrigation wastes water, leaches plant nu- 
trients, and erodes the soil. Excess water also creates 
drainage problems, raises water tables, and increases 
soil salinity. On steeper slopes, the hazard of erosion 
is greater. Under erosion and continued deep tillage, 
the subsurface layer may be mixed with the plow layer. 
This reduces crop yields and increases cost of man- 
agement. 

Capability grouping 

Capability grouping shows, in a genera] way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible, but unlikely, major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
forest trees, or engineering (8). 
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In the capability system, the kinds of soil are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These levels are described in the 
following paragraphs: 

CAPABILITY CLASSES, the broadest group, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. There are no class I soils in McLean 
County. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are subject to little or no erosion, 
but have other limitations, impractical to re- 
move, that limit their use largely to pasture or 
range, woodland, or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation and that 
restrict their use largely to range, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop 
production and restrict their use to recreation, 
wildlife habitat, water supply, or to esthetic 
purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
€, Ww, s, or ¢ to the class numeral, for example, Ile. 
The letter e shows that the main limitation is hazard 
of erosion; w shows that water in or on the soil inter- 
feres with plant growth or cultivation (in some soils 
the wetness can be partly corrected by artificial drain- 
age); s shows that the soil is limited mainly because 
it is shallow, droughty, salty, alkaline, or stony; and ¢, 
used in some parts of the United States, shows that 
a main limitation is climate that is too cold or too 

ry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at most, only the subclasses indicated by ww, s, and c, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture or range, woodland, 
wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils. 
Capability units are generally designated by adding an 


Arabic numeral to the subclass symbol, for example, 
Iile-6 or I[Ils—6. Thus, in one symbol, the Roman 
numeral designates the capability class, or degree of 
limitations; the small] letter indicates the subclass, or 
kind of limitation; and the Arabic numeral specifically 
identifies the capability unit within each subclass. The 
Arabic numerals are also used to indicate the sus- 
ceptibility of the soil to soil blowing. The numbers 
range from 2, which is very high, to 7, which is slight. 
The letter P indicates the presence of a sodic claypan 
in the subsoil, and the letter L indicates that the soil is 
calcareous. Following the subclass designation in 
capability units in classes V, VI, and VII is an abbrevi- 
ation of the name of the range site in which the soils 
of this unit have been classified. 
Management by capability units 

In the following pages each of the capability units 
in the survey area is described and use and manage- 
ment of the soils in each unit are suggested. The units 
are not numbered consecutively, because not all the 
units in the statewide system are represented in this 
county. The capability classification of each individual 
soil is designated at the end of each mapping unit in 
the section “Descriptions of the Soils.” 


CAPABILITY UNIT Ile~4L 

This unit consists of nearly level, well drained and 
moderately well drained soils. The surface layer is 
very fine sandy loam or silty clay loam. The subsoil 
ranges from loam to silty clay. 

These soils generally have good tilth. They have a 
deep root zone that is readily penetrated by roots, 
moisture, and air. They are susceptible to wind erosion 
and in some locations are subject to occasional flood- 
ing. Available water capacity is high, and fertility is 
medium. Permeability is moderate, moderately slow, or 
slow. The supply of organic matter is low. 

About 70 percent of the acreage is cultivated. The 
soils are suited to all locally grown crops. They are 
also suited to pasture, hay, trees, and other less in- 
tensive uses. Small grain, alfalfa, and corn are the 
chief crops. 

Stripcropping, stubble mulching, and rough tillage 
are commonly needed in erosion control. The use of 
crop residue and manure in addition to grasses and 
legumes in the crop rotation helps maintain the supply 
of organic matter. Summer fallow, minimum tillage, 
and weed control conserve moisture. 


CAPABILITY UNIT Ie-5 


This unit consists of well drained, nearly level to 
undulating soils. The surface layer is silt loam or loam. 
The subsoil is silt loam or fine sandy loam. 

Available water capacity is moderate or high, and 
fertility is medium or high. Permeability is moderate 
or moderately rapid. The organic-matter content is 
moderate or high. The soils have a deep root zone that 
is easily penetrated by roots, air, and moisture. Tilth 
is good. The soils are moderately susceptible to soil 
blowing and slightly or moderately susceptible to 
water erosion. 

These soils are suited to all crops commonly grown 
in the survey area and are also suited to pasture, hay, 
trees, and other less intensive uses. Most of the acreage 
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is cultivated, but some of it is irrigated and well suited 
to irrigation. Small grain, corn, and alfalfa are the 
main crops. : 

The use of crop residue and planting grasses and 
legumes in the crop rotation help to maintain the 
organic-matter content and reduce soil blowing. Strip- 
cropping and stubble mulch tillage are used to control 
erosion. Single-row tree belts trap snow, provide ad- 
ditional moisture for crop production, and protect the 
soil from blowing. Summer fallowing stores soil mois- 
ture for the succeeding crop, but it increases the 
hazard of soil blowing. It should be used only for weed 
control. 


CAPABILITY UNIT Ile-6 


This unit consists of well drained and moderately 
well drained soils. The surface layer and subsoil are 
loam, silt loam, or clay loam. 

Available water capacity is high, and fertility is 
medium to high. Permeability is moderate or moder- 
ately slow. The organic-matter content is moderate or 
high. The soils have a deep root zone that is readily 
penetrated by roots, air, and moisture. Tilth is good. 
The soils are slightly susceptible to soil blowing and 
moderately susceptible to water erosion. 

These soils are suited to all crops commonly grown 
in the survey area. They are also suited to pasture, 
hay, trees, and other less intensive uses. Most of the 
acreage is cultivated. Small grain, corn, and alfalfa 
are the main crops. 

The use of crop residue and planting grasses and 
legumes in the rotation help to maintain the organic- 
matter content and fertility and assist in controlling 
erosion. Single-row tree belts trap snow, provide ad- 
ditional moisture for crop production, and protect the 
soil against soil blowing. Summer fallowing stores 
moisture, but it increases the hazard of soil blowing; 
therefore, it should be used only for weed control. 


CAPABILITY UNIT [e-7 

Grail silty clay loam, 8 to 6 percent slopes, the only 
soil in this capability unit, is well drained. This gently 
sloping soil has a subsoil of silty clay loam or silty 
clay. 

Available water capacity is high, and permeability 
is moderately slow. Fertility and organic-matter con- 
tent are high. Tilth is good. 

If tilled when moist, this soil forms stable granules 
and blocks that resist blowing. It has a deep root zone 
that is readily penetrated by roots, air, and moisture. 
It is moderately susceptible to water erosion, but only 
slightly susceptible to blowing. 

About 75 percent of the acreage is cultivated. All 
crops commonly grown in the survey area are well 
suited. Small grain, corn, and alfalfa are the main 
crops. The soil is also suited to pasture, hay, trees, and 
other less intensive uses. 

Use of crop residue and planting grasses and 
legumes in the rotation maintain organic-matter con- 
tent and fertility and help in controlling erosion. Field 
windbreaks and stubble mulch tillage conserve mois- 
ture and help in erosion control. 


CAPABILITY UNIT Iles—4L 
Hamerly loam, 1 to 3 percent slopes, is the only soil 


in this capability unit. It is somewhat poorly drained, 
nearly level, and undulating. This soil is limy through- 
out the profile. The subsoil is loam. 

Available water capacity and fertility are high. 
Permeability is moderately slow, and organic-matter 
content is moderate. Tilth is good. The soil has a deep 
root zone that is readily penetrated by roots, air, and 
moisture. Because of its lime content, the soil is very 
moderately susceptible to soil blowing but only slightly 
susceptible to water erosion. 

About 50 percent of the acreage is cultivated. The 
soil is well suited to small grain and alfalfa and is also 
suited to pasture, hay, trees, and other less intensive 
uses. 

The use of crop residue and planting grasses and 
legumes in the rotation help to maintain the organic- 
matter content and fertility and assist in controlling 
soil blowing. 


CAPABILITY UNIT IIw-4L 


Colvin silty clay loam is the only soil in this capabil- 
ity unit. It is nearly level and poorly drained and is 
limy throughout the profile. The subsoil is silty clay 
loam. The soil has a water table within 2 to 4 feet of 
the surface for most of the growing season. 

Available water capacity and organic-matter con- 
tent are high. Fertility is medium. Permeability is 
moderate, Tilth and workability are favorable if till- 
age can be done when soil moisture is not excessive. 
The soi] has a deep root zone that is readily penetrated 
by roots, but permeability to air and moisture is mod- 
erately slow. Because of the lime content, the soil is 
susceptible to soil blowing. A seasonal high water table 
is the main management concern. Some areas are 
slightly saline to moderately saline. 

Most of the acreage is in native grass. If drained, 
this soil is well suited to small grain and flax. Un- 
drained areas are sometimes suited to late planted 
small] grain and flax and to hay and pasture. Drainage 
ditches help control flooding and the water table. 
Summer failow tends to intensify the wetness problem 
and should be used only for weed control. 


CAPABILITY UNIT IIw-6 


This capability unit consists of nearly level, poorly 
drained and very poorly drained soils in shallow closed 
depressions on uplands. The soils are intermittently 
ponded by runoff from higher areas. The surface layer 
is silt loam or silty clay loam. The subsoil is silty clay 
loam or silty clay. 

Available water capacity, organic-matter content, 
and fertility are high. Permeability is slow. The soils 
are easily tilled when dry, but they are wet for long 
periods after runoff. They have a deep root zone that 
is readily penetrated by roots. Permeability to air 
and moisture is slow. Ponding by runoff is the main 
management concern. 

About 50 percent of the acreage is cultivated. The 
soils are typically cultivated with the surrounding 
cropland. Planting is delayed several weeks because 
they dry out slowly. Surface drains can remove excess 
water where there are satisfactory outlets. Even in 
drained areas, wetness is a limitation. Water is: re- 
moved slowly because drainage ditches can have only 
a slight gradient. Undrained areas are sometimes used 
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for late seeded crops of small grain and flax. The soils 
are well suited to pasture and hay. Forage yields are 
high because of abundant moisture. 


CAPABILITY UNIT Tls-4 


This unit consists of moderately well drained and 
well drained, nearly level soils. These soils have a silty 
clay surface layer and subsoil. 

Available water capacity is high, and permeability 
is slow. Fertility is high. The organic-matter content 
is high in most areas but is low in a few areas. 

These soils should be tilled at the proper moisture 
content. They are hard when dry and sticky and plas- 
tic when wet. They have a deep root zone that is 
readily permeable to roots. They are slower to warm 
in spring than loamy soils. The surface layer tends 
to slake, making it moderately or highly susceptible to 
soil blowing, particularly if the soil is summer fallowed 
or fall plowed. 

Most of the acreage is cultivated. The soils are well 
suited to crops commonly grown in the area. They 
are also well suited to hay, pasture, trees, and other 
less intensive uses. 

Use of crop residue and planting grasses and 
legumes in the rotation help to maintain the organic- 
matter content and reduce soil blowing. Summer fal- 
lowing increases the hazard of soil blowing and should 
be used for weed control. 


CAPABILITY UNIT Ilc—6 


This unit consists of nearly level, well drained and 
moderately well drained soils. These soils have a sur- 
face layer and subsoil of loam, clay loam, or silt loam. 

Available water capacity is high, and permeability 
is moderate or moderately slow. Fertility is medium 
or high. The organic-matter content is high or moder- 
ate. Tilth is good. 

These soils have a deep root zone that is readily 
penetrated by roots, air, and moisture. The hazard of 
water erosion and soil blowing is slight. Lack of rain- 
fall and available moisture is the main limitation. 
Drainage of the common small depressions, where 
peels, and removal of stones would facilitate field- 
work. 

About 75 percent of the acreage is cultivated. All 
locally grown crops are suited. Small grain and alfalfa 
are the main crops. The soils are also suited to pas- 
ture, hay, trees, and other less intensive uses. 

Use of crop residue and manure and planting 
grasses and legumes in the rotation help in maintain- 
ing the organic-matter content. Moisture can be con- 
served by summer fallowing, minimum tillage, and 
weed control. The use of rough tillage, standing 
stubble, annual buffers, and single-row tree belts to 
trap snow will provide additional moisture for crop 
production. 


CAPABILITY UNIT Ho-7 

This capability unit consists of nearly level, well 
drained and moderately well drained soils. The surface 
layer is silty clay loam. The subsoil is silty clay loam 
or clay. 

Available water capacity, organic-matter content, 
and fertility are high. Permeability is moderately slow. 
Tilth is good. If tilled when moist, the soils form stable 


granules and blocks that resist soil blowing. They have 
a deep root zone that is readily penetrated by roots, 
moisture, and air. Water erosion and soil blowing are 
minor concerns. Lack of rainfall and available mois- 
ture are the main limitations. 

About 80 percent of the acreage is cultivated. The 
soils are suited to all crops commonly grown in the 
survey area and to pasture, hay, trees, and other less 
intensive uses. Small grain and alfalfa are the most 
common crops. 

The use of crop residue and manure and planting 
grasses and legumes in the crop rotation help to main- 
tain the organic-matter content. Moisture can be con- 
served by summer fallow, minimum tillage, and weed 
control. Rough tillage, stubble mulch tillage, annual 
buffers, and single-row tree belts to trap snow provide 
additional moisture for crop production. 


CAPABILITY UNIT Hle-3 


This capability unit consists of well drained, nearly 
level and gently sloping soils on uplands. The surface 
layer and subsoil are fine sandy loam. The substratum 
ranges from loamy fine sand to clay loam. 

Available water capacity is moderate to high. Perme- 
ability is moderately rapid in about half the acreage. 
Some soils, underlain by glacial till, have moderately 
slow permeability in the substratum. Fertility is domi- 
nantly medium to high, but is low in a few areas. 
Organic-matter content is moderate in most of the 
soils, but low in a few. 

These soils have a deep root zone and are easily 
penetrated by roots, air, and moisture. They are easily 
tilled. They are highly susceptible to soil blowing if 
cultivated and not protected. The gently sloping or 
undulating soils are moderately susceptible to erosion. 
The soils warm up rapidly in spring and are among 
the first to be ready for planting. 

More than 50 percent of the acreage is cultivated. 
The soils are well suited to all crops commonly grown 
in the survey area and to hay, pasture, trees, and 
other less intensive uses. Small grain, corn, and alfalfa 
are the main crops. Flax produces only a small amount 
of residue and is easily damaged by windblown sand. 

The use of manure and crop residue in addition to 
grasses and legume in the crop rotation help to main- 
tain the organic-matter content. A combination of 
practices is required to control erosion. Crop residue 
and stubble mulching combined with stripcropping or 
patterned windbreak planting are needed to control 
soil blowing. Tillage should be kept to the minimum 
needed for weed control and preparation of seedbed. 
Cover crops, buffer strips, and grass in the cropping 
system also help to control erosion. Occasionally 
emergency tillage, which roughens the surface, is re- 
quired. Summer fallow should be used only to control 
weeds because of erosion and the limited amount of 
moisture storage. 


CAPABILITY UNIT IIle—4 


Nutley silty clay, 3 to 6 percent slopes, is the only 
soil in this capability unit. It is gently sloping and 
wel] drained. The subsoil is silty clay. 

The organic-matter content is moderate, and the 
available water capacity is high. Fertility is medium, 
and permeability is slow. The soil is slightly sus- 
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ceptible to water erosion and moderately susceptible 
to soil blowing. 

This soil should be tilled at the proper moisture 
content. It is hard when dry and sticky and plastic 
when wet. 

The major management concerns are maintaining 
the organic-matter content and fertility, improving 
and maintaining tilth, and controlling erosion. 

This soil is well suited to crops commonly grown in 
the survey areas and to pasture, hay, trees, and other 
less intensive uses. The largest acreage is in small 
grain. 

Planting grasses and legumes in the rotation and 
the use of crop residue and stubble mulch help to 
maintain the organic-matter content and tilth. Strip- 
cropping and field shelterbelts help to control erosion. 


CAPABILITY UNIT Hie-5S 


This unit consists of well drained, sloping and 
gently rolling soils, The surface layer is silt loam. The 
subsoil is silt loam or fine sandy loam. 

Available water capacity is moderate to high, and 
fertility is medium to high. Permeability is moderate 
to moderately rapid, and the organic-matter content is 
moderate. Tilth is good. The soils have a deep root 
zone that is readily permeable to roots, air, and mois- 
ture. They are moderately susceptible to soil blowing 
and highly susceptible to water erosion, especially 
when in row crops. 

About 50 percent of the acreage is cultivated. The 
soils are suited to most crops commonly grown in the 
survey area, They are also well suited to pasture, hay, 
trees, and other less intensive uses. Small grain and 
alfalfa are the most common crops. Corn is seldom 
grown because of the risk of erosion when rows are 
cultivated up and down slope. 

The use of crop residue is necessary for controlling 
erosion. The amount is generally inadequate for pro- 
tection of fallow land. Stripcropping or use of wind- 
breaks, cover crops, or buffer strips is essential. 
Summer fallow and stubble mulch tillage are used to 
store moisture for the succeeding crop. Tillare and 
stripcropping should be on the contour, Grassed 
waterways are needed where water concentrates. 


CAPABILITY UNIT Ille-6 


This unit consists of well drained and moderately 
well drained, sloping or gently rolling soils. The sur- 
face layer and subsoil are loam or silt loam. 

Available water capacity is high, and fertility is 
medium to high. Permeability is moderate or moder- 
ately slow. The organic-matter content is moderate to 
high. The soils have a deep or moderately deep root 
zone that is readily penetrated by roots, air, and mois- 
ture. Tilth is good. The soils are slightly susceptible 
to soi) blowing but highly susceptible to water erosion 
on cultivated fields. Soil is washed from ridges and 
upper slopes during intense rainfall and rapid snow- 
melt. 

About 50 percent of the acreage is cultivated. The 
soils are suited to most crops commonly grown in the 
survey area. They are also well suited to pasture, hay, 
trees, and other less intensive uses. Small grain, flax, 
and alfalfa are the main crops. Corn is seldom grown 


because of the risk of erosion when rows are culti- 
vated up and down slope. 

Stubble mulch tillage, striperopping, and the use of 
crop residue are the main practices used to control 
erosion. Grassed waterways are needed where water 
concentrates. Contour stripcropping helps greatly to 
control erosion, but in many areas individual strips 
are small because of irregular slopes. Summer fallow- 
ing stores moisture, but it increases the hazard of 
soil blowing and water erosion and should be used 
only for weed control. 


CAPABILITY UNIT IEle-6P 


Only Niobell-Williams loams, 3 to 6 percent slopes, 
is in this unit. These soils are moderately well drained 
end gently sloping. The subsoil is firm, dense clay 
oam. 

Available water capacity is high, and fertility is 
medium. Permeability is slow. The organic-matter 
content is moderate. The soils have a deep root zone 
that is slowly penetrated by roots, air, and moisture. 
They contain salts and alkali in the subsoil and under- 
lying material. They are moderately susceptible to 
water erosion and slightly susceptible to soil blowing. 

About 50 percent of the acreage is cultivated. The 
soils are best suited to small grain, alfalfa, and tame 
grasses, They are also well suited to native grasses 
but are moderately well suited to tree growth. 

The use of alfalfa, sweetclover, and tame grasses in 
the rotation helps to maintain the organic-matter 
content and to improve soil structure, permeability, 
and tilth. Stubble mulch tillage, the use of crop resi- 
due, and stripcropping are practices that help to 
conserve moisture and to control erosion. Deep tillage 
and summer fallow benefit the soils by increasing the 
intake of water and leaching out the salts. 


CAPABILITY UNIT IIle-7 


Regent silty clay loam, 3 to 9 percent slopes, the 
only soil in this capability unit, is well drained. The 
subsoil is silty clay. 

Available water capacity is high, and fertility is 
medium. Permeability is slow, and organic-matter 
content is moderate. Tilth is good. If tilled when 
moist, the soil forms stable granules and blocks that 
resist soil blowing. It has a moderately deep root zone 
that is readily penetrated by roots, air, and moisture. 
The soil is slightly susceptible to soil blowing and 
highly susceptible to water erosion. 

This soil is well suited to most crops commonly 
grown in the survey area and to pasture, hay, trees, 
and other less intensive uses. Small grain and alfalfa 
are the main crops. Corn is seldom grown because of 
the risk of erosion when rows are cultivated up and 
down slope. 

Stubble mulch tillage, stripcropping, and the use of 
crop residue are the main practices used to control 
erosion, Contour stripcropping also helps. Grassed 
waterways are needed where water concentrates. Sum- 
mer fallowing stores moisture but increases the hazard 
of soil blowing and water erosion; therefore, it is best 
used for weed control. 


CAPABILITY UNIT Ifles—-3 
This capability unit consists of well drained and 
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somewhat excessively drained, nearly level and gently 
sloping soils. The surface layer and subsoil are coarse 
sandy loam overlying coarse sand and gravel at a 
depth of 20 to 40 inches. 

Available water capacity is low, and fertility is 
medium. Permeability is moderately rapid throughout 
the subsoil and very rapid in the underlying sand and 
gravel. The organic-matter content is moderate. 

These soils have a moderately deep root zone. They 
are easily tilled and readily permeable to roots, air, 
and moisture. The soils are susceptible to soil blowing 
if cultivated and left unprotected..The gently sloping 
soils are moderately susceptible to water erosion. The 
soils warm up rapidly in spring and are among the 
first to be ready for planting. 

The major management needs are controlling 
erosion, conserving moisture, and maintaining organic- 
matter content and fertility. 

About 75 percent of the acreage is cultivated. The 
soils are well suited to the crops commonly grown in 
the survey area and to hay, pasture, trees, and other 
less intensive uses. Small grain is the main crop. 
Flax produces only a small amount of residue and is 
easily damaged by windblown sand. The soils are 
somewhat droughty. 

Planting grasses and legumes in the crop rotation 
and the use of manure and crop residue help to main- 
tain the organic-matter content. A combination of 
practices is required to control erosion. Narrow strip- 
ping and the use of crop residue or stubble mulch are 
essential. Tree windbreaks also help, but the number 
of suitable species, particularly those having sufficient 
height at maturity, is limited. Summer fallow should 
be used only to control weeds because of erosion, 


CAPABILITY UNIT IIles-6 


Only Bowdle-Stady loams, 3 to 6 percent slopes, is in 
this capability unit. These soils are well drained and 
gently sloping. The subsoil is loam overlying coarse 
sand and gravel at a depth of 20 to 40 inches. 

Available water capacity is moderate. and fertility 
is medium. Permeability is moderate throughout the 
subsoil and very rapid in the underlying sand and 
gravel. The organic-matter content is moderate or 
high. The soils have a moderately deen root zone. They 
are easily tilled and readily permeable to roots, air, 
and moisture. Soil blowing and water erosion are 
moderate hazards. 

The main management concerns are controlling 

‘erosion and droughtiness. Maintaining fertility and 
tilth are also important. 

About 80 percent of the acreage is cultivated. The 
soils are suited to the crops commonly grown in the 
survey area and to pasture, hay, trees, and other less 
intensive uses. Small grain, flax, corn, and alfalfa are 
the main crops. 

Planting grasses and legumes in the crop rotation 
helps to maintain the organic-matter content. The use 
of crop residue is generally inadequate for protection 
of fallow land. Stripcropping or use of windbreaks or 
cover crops is essential. Summer fallow should be used 
only for weed control because of erosion and the 
limited amount of moisture storage. 


CAPABILITY UNIT IIles-33 


This capability unit consists of well drained and 
excessively drained, nearly level and gently sloping 
soils. The surface layer is loamy coarse sand, coarse 
sandy loam, and loamy sand. The subsoil is coarse 
sandy loam. Sand and gravel is at a depth of 20 to 
40 inches. 

Available water capacity is low. Permeability is 
moderately rapid in the subsoil and very rapid in the 
underlying sand and gravel. Fertility is medium, and 
organic-matter content is moderate or high. 

These soils have a moderately deep root zone. They 
are easily tilled and are readily permeable to roots, 
air, and moisture. They warm up rapidly in spring 
and are among the first to be ready for planting. They 
are highly susceptible to soil blowing if cultivated and 
left unprotected. The gently sloping soils are moder- 
ately susceptible to erosion. 

The major management need is controlling erosion, 
Conserving moisture and maintaining fertility and 
organic-matter content are also important. 

About 75 percent of the acreage is cultivated. These 


‘soils are suited to most crops commonly grown in the 


survey area and are well suited to hay, pasture, and 
other less intensive uses. Small grain and alfalfa are 
the most common crops. Corn is seldom grown be- 
cause of the risk of soi] blowing before ground cover is 
established. The soils are droughty. 

Planting grasses and legumes in the crop rotation 
and the use of crop residue and manure help to main- 
tain the organic-matter content. A combination of 
practices is required to control soil blowing. Narrow 
stripping and the use of crop residue or stubble mulch 
are essential. Tree windbreaks also help, but the num- 
ber of suitable species is limited. Tillage should be 
kept to the minimum needed for weed control and 
preparation of seedbed. Cover crops, buffer strips, 
and grass in the cropping system also help to control 
erosion. Occasionally emergency tillage, which rough- 
ens the surface, is required. Summer fallow should be 
used only to control weeds because of erosion and the 
limited amount of moisture storage. A smal] acreage 
is used for irrigation and is well suited to irrigated 
crops. 


CAPABILITY UNIT IIIw-3 


Only Fossum fine sandy loam is in this capability 
unit. This nearly level, poorly drained sandy soil is 
in shallow depressions and glacial channels on out- 
wash plains. 

The organic-matter content is high, and the avail- 
able water capacity is low. Permeability is moderately 
rapid, and fertility is medium. When drained, the soil 
is severely susceptible to soil blowing. The main man- 
agement concerns are maintaining organic-matter 
content and fertility and controlling soil blowing. 

Drained areas are well suited to small grain, flax, 
and tame grasses. Undrained areas are suited to native 
grasses and water tolerant trees, such as willows and 
cottonwood. 

Planting grasses in the rotation and incorporating 
crop residue help to maintain the organic-matter con- 
tent and fertility. Stubble mulching helps to control 
soil blowing. 
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CAPABILITY UNIT IIIw-4 


This unit consists of nearly level, poorly drained, 
and very poorly drained clay soils in depressions and 
in oxbows along streams. 

The organic-matter content is high. Available water 
capacity is moderate. Fertility is medium. Permeabil- 
ity is very slow or slow. The soils are moderately 
susceptible to soil blowing. The main management 
concerns are removing excess water and controlling 
soil blowing. 

When drained, these soils are suited to small grain, 
flax, and tame grasses. Artificial drains help. prevent 
excess ponded water. Undrained areas are mostly in 
grass and used for pasture, hay, or wildlife habitat. 


CAPABILITY UNIT HIw-4L 


Grano silty clay is the only soil in this capability 
unit. It is nearly level and very poorly drained. 

Available water capacity is high, and permeability 
is slow. Fertility is medium, and organic-matter con- 
tent is high. The hazard of soil blowing is moderate. 

Less than 10 percent of the acreage is cultivated. 
When drained, this soil is suited to small grain, flax, 
and tame grasses. 

The major management needs are maintaining tilth, 
minimizing ponding of surface water, and controlling 
soil blowing. Timely tillage is necessary because there 
is a narrow moisture range in which the soil will 
pulverize and form a good seedbed. Artificial drains 
with adequate outlets prevent excess water ponding. 
Incorporating crop residue and stubble mulching aid 
in controlling soil blowing. Undrained areas are mostly 
in grass and are used for pasture, hay, or wildlife 
habitat. Grasses and legumes in rotation help main- 
tain tilth and organic-matter content. 


CAPABILITY UNIT IIIw-7 


Parnell silty clay loam is the only soi] in this capabil- 
ity unit. It is a deep, nearly level, and very poorly 
drained soil that has a silty clay subsoil. It is in de- 
pressions and is usually ponded for part of the grow- 
ing season. 

The organic-matter content, available water ca- 
pacity, and fertility are high. Permeability is slow. 
The soil is slightly susceptible to soil blowing. The 
main management concern is excess water that ponds 
on the surface. 

Less than 25 percent of the acreage is cultivated. 
When drained, this soil is well suited to small grain, 
flax, and tame grasses. Undrained areas are mostly 
in grass and used for pasture, hay, or wildlife habitat. 
In drier years some of the undrained areas are used 
for late seeded crops of small grain or flax. The main 
management concern for consistent crop production is 
artificial drainage. This is feasible only where good 
outlets can be located. 

Planting grasses and legumes in the rotation helps 
to maintain tilth and the organic-matter content. 


CAPABILITY UNIT HIs-4L 
Divide loam, the only soil in this capability unit, is 
nearly level, somewhat poorly drained, and calcare- 
ous. It is moderately deep over sand and gravel. The 
subsoil is loam and is underlain by coarse sand and 
gravel at a depth of 20 to 40 inches. 


The organic-matter content is high. Available water 
capacity is low, and fertility is medium. Permeability 
is moderate throughout the subsoil and very rapid in 
the underlying sand and gravel. The soil is moderately 
susceptible to soi] blowing. The main management 
concerns are maintaining organic-matter content and 
fertility and controlling soil blowing. 

This soil is well suited to smal] grain and tame 
grasses and to pasture, hay, and other less intensive 
uses. 

Planting grasses and legumes in the rotation and 
incorporating crop residue help to maintain the 
organic-matter content. Stripcropping, stubble mulch- 
ing, and field shelterbelts help to control soil blowing. 


CAPABILITY UNIT HIe-6 


Bowdle loam, 1 to 3 percent slopes, is the only soil in 
this capability unit. It is nearly level and well drained. 
The subsoil] is loam overlying coarse sand and gravel 
at a depth of 20 to 40 inches. 

The organic-matter content is high. Available water 
capacity is moderate, and fertility is medium. Perme- 
ability is moderate throughout the subsoil and very 
rapid in the underlying sand and gravel. The soil is 
moderately susceptible to soil blowing. The main man- 
agement concerns are maintaining organic-matter con- 
tent and fertility and controlling soil blowing. 

This soil is well suited to crops commonly grown in 
the survey area and to pasture, hay, trees, and other 
less intensive uses. Small grain, alfalfa, and corn are 
the main crops. 

Planting grasses and legumes in the rotation and 
incorporating crop residue help to maintain the 
organic-matter content. Stubble mulching and field 
shelterbelts help control soil blowing. Summer fallow 
should be used only for weed control because of 
erosion and the limited amount of moisture storage. 


CAPABILITY UNIT IIc-6P 


Only Niobell-Williams loams, 1 to 3 percent slopes, 
is in this capability unit. These soils are nearly level 
and moderately well drained and well drained. The 
subsoil is firm, dense clay loam. 

The organic-matter content is moderate. Available 
water capacity is high, and fertility is medium. Per- 
meability is slow. The soils are slightly susceptible to 
soil blowing. They have a deep root zone that is slowly 
penetrated by roots, air, and moisture. They contain 
salts and alkali in the subsoil and underlying material. 
The main management concerns are maintaining 
organic-matter content and fertility, improving and 
maintaining tilth, and controlling soil blowing. 

These soils are suited to small grain, flax, and 
alfalfa, and are well suited to pasture and hay. They 
are poorly suited to corn and tree growth. 

Planting grasses and legumes in the rotation and 
incorporating manure and crop residue help to main- 
tain the organic-matter content and tilth. 


CAPABILITY UNIT [Ve-2 


This unit consists of well drained, nearly level, and 
undulating soils. The surface layer is loamy fine sand, 
and the underlying material ranges from loamy sand 
to clay loam. 

Available water capacity is moderate or high. Per- 


MCLEAN COUNTY, NORTH DAKOTA 71 


meability is rapid in most soils. A few soils have 
moderately slow permeahility in the clay loam subsoil 
and underlying material. The organic-matter content 
is moderate or high, and fertility is medium. The soils 
are severely susceptible to soil blowing if cultivated 
and unprotected. They are slightly susceptible to water 
erosion. They have a deep root zone that is readily 
penetrated by roots, air, and moisture. 

About 85 percent of the acreage is cultivated. The 
soils are suited to all crops commonly grown in the 
survey area. They are also well suited to hay, pasture, 
trees, and other less intensive uses. Small grain and 
alfalfa are the main crops. Flax produces only a small 
amount of residue and is easily damaged by wind- 
blown sand. 

Planting grasses and legumes in the crop rotation 
and the use of crop residue and manure help to main- 
tain the organic-matter content. A combination of 
practices is required to control soil blowing. Narrow 
stripcropping or tree windbreaks combined with crop 
residue or stubble mulching are needed. The soils are 
not fall plowed or summer fallowed because of soil 
blowing. Tillage should be kept to the minimum needed 
for weed control and preparation of seedbed. Oc- 
casionally emergency tillage, which roughens the sur- 
face, is required to control erosion. 


CAPABILITY UNIT IVe-3 


This unit consists of well drained, rolling or sloping 
soils. The surface layer is fine sandy loam. In most 
areas the subsoil is fine sandy loam, but in others it is 
clay loam. 

Available water capacity ranges from moderate to 
high. Permeability is moderately rapid throughout 
most soils. In some soils it is moderately rapid in the 
surface layer and moderately slow in the subsoil. The 
organic-matter content is moderate or high. Fertility 
is medium. The soils have a deep root zone that is 
readily permeable to roots, air, and moisture. Tilth is 
good. The soils are highly susceptible to soil blowing 
if cultivated and unprotected and are also highly sus- 
ceptible to water erosion. 

About 35 percent of the acreage is cultivated. The 
soils are well suited to the crops commonly grown in 
the survey area and to hay, pasture, trees, and other 
less intensive uses. Small grain and alfalfa are the 
most common crops. Flax produces only a small 
amount of residue and is easily damaged by wind- 
blown sand. 

Planting grasses and legumes in the crop rotation 
and using crop residue and manure help to maintain 
the organic-matter content. A combination of practices 
js required to control erosion. Crop residue and stubble 
mulching combined with stripcropping or patterned 
windbreak planting are also necessary. Grassed water- 
ways are needed where water concentrates. Tillage 
should be kept to the minimum needed for weed con- 
trol and preparation of seedbed. Occasionally emer- 
gency tillage, which roughness the surface, is required 
to control erosion. Summer fallow should be used only 
to contro] weeds because of erosion and the limited 
amount of moisture storage. 


CAPABILITY UNIT IVe-4L 
Only Zahl-Williams loams, 3 to 9 percent slopes, is 


in this capability unit. It consists of deep, well drained, 
rolling soils on convex ridges in uplands. The surface 
layer and subsoil are loam. The soils have a thin sur- 
face layer that is calcareous. 

Available water capacity is high, and fertility is 
low. The organic-matter content is moderate. Perme- 
ability is moderate in the upper layer and moderately 
slow below. The soils have a deep root zone that is 
readily penetrated by roots, air, and moisture. They 
are moderately susceptible to soil blowing because of 
the lime content. They are also highly susceptible to 
water erosion. 

About 35 percent of the acreage is cultivated. The 
soils are easily tilled. They are suited to cultivated 
crops if erosion is controlled. They are also well suited 
to pasture, hay, and wildlife habitat, Small grain is 
the most common crop. The soils are poorly suited to 
row crops because of water erosion when rows extend 
up and down slopes. They are also not well suited to 
rees. 

Stubble mulch tillage, stripcropping, and the use of 
crop residue are the main practices used to control 
erosion. Contour stripcropping also helps. Grassed 
waterways are needed where water concentrates. Sum- 
mer fallowing stores moisture, but increases the haz- 
ard of soil blowing and water erosion; therefore, it 
should be used only for weed control. 


CAPABILITY UNIT IVe-5 


Only Linton-Mandan silt loams, 9 to 15 percent 
slopes, is in this capability unit. These soils are on 
uplands and are well drained. The subsoil is silt loam. 

Available water capacity is high, and fertility is 
medium to high. Permeability and organic-matter con- 
tent are moderate. Tilth is good. The soils have a deep 
root zone that is readily penetrated by roots, air, and 
moisture. They are moderately susceptible to soil 
blowing and highly susceptible to water erosion. 

About 25 percent of the acreage is cultivated. The 
soils are best suited to small grain, alfalfa, and tame 
grasses. They are also well suited to pasture, hay, and 
wildlife habitat and are moderately well suited to 
trees. The soils are not suited to row crops. 

Stubble mulch tillage, the use of crop residue, fre- 
quent planting of grasses and legumes in the crop rota- 
tion, and winter cover crops in combination with 
cross-slope stripcropping or tree windbreaks are prac- 
tices used to contro! erosion and to conserve moisture. 
Grassed waterways are needed where water concen- 
trates. Summer fallow stores moisture, but increases 
the hazard of soil blowing and water erosion; there- 
fore, it should be used only for weed control. 


CAPABILITY UNIT IVe-SL 


Banks loam is the only soil in this capability unit. It 
is somewhat excessively drained and nearly level. The 
underlying material is stratified loamy fine sand and 
fine sand. 

Available water capacity, fertility, and organic- 
matter content are low. Permeability is moderately 
rapid. Tilth is good. The soil has a deep root zone that 
is readily permeable to roots, air, and moisture. It is 
droughty and susceptible to soil blowing if cultivated 
and unprotected. 

About 50 percent of the acreage is cultivated. The 
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soil is best suited to alfalfa. It is also well suited to 
hay, pasture, trees, and other less intensive uses. 
Small grain is not well suited because of droughtiness. 

Planting grasses and legumes in the rotation and 
incorporating manure and crop residue help to main- 
tain the organic-matter content. Stubble mulching 
combined with stripcropping or patterned shelterbelts 
are needed to control soil blowing. Tillage should be 
kept to the minimum needed for weed control and 
seedbed preparation. 


CAPABILITY UNIT 1¥Ve-6 


Only Max-Zahl loams, 9 to 15 percent slopes. is in 
this capability unit. These soils are well drained and 
hilly. The subsoil is loam or clay loam. 

Available water capacity is high, and fertility is 
medium or low. Permeability is moderate in the upper 
layers and is moderately slow below. The organic- 
matter content is moderate. The soils have a deep root 
zone that is readily penetrated by roots, air, and mois- 
ture. Tilth is good. The soils are slightly susceptible 
to soil blowing and highly susceptible to water erosion. 
Soil is washed from ridges and upper slopes during 
intense rainfall and rapid snowmelt. 

About 25 percent of the acreage is cultivated. The 
soils are best suited to small grain, alfalfa, and tame 
grasses. They are also well suited to pasture, hay, and 
wildlife habitat and are moderately wel] suited to 
trees. They are not suited to row crops because of 
severe water erosion. 

Stubble mulch tillage, stripcropping, and the use of 
crop residue are the main practices used to control 
erosion. Grassed waterways are needed where water 
concentrates. Contour stripcropping helps to control 
erosion, but in many areas individual strips are small 
because of irregular slope. Summer fallow stores mois- 
ture, but increases the hazard of soi] blowing and 
water erosion. It should be used only for weed control. 


CAPABILITY UNIT IVes-3 


This unit consists of well drained to excessively 
drained, rolling and sloping soils. The surface layer is 
loamy sand, loamy coarse sand, or coarse sandy loam. 
The subsoil is coarse sandy loam that is underlain by 
coarse sand and gravel. 

Available water capacity is low or very low. Fer- 
tility is medium or low. The organic-matter content is 
moderate to high. Permeability is moderately rapid in 
the subsoil and very rapid in the sand and gravel. The 
soils have a moderately deep root zone. They are easily 
tilled and readily permeable to roots, air, and moisture. 
These soils are highly susceptible to soil blowing if 
cultivated and left unprotected. They also are highly 
susceptible to water erosion. The main management 
concerns are controlling erosion, conserving moisture, 
and maintaining organic matter and fertility. 

Less than 50 percent of the acreage is cultivated. 
The soils are suited to small grain and alfalfa. They 
are also well suited to hay, pasture, trees, and other 
less intensive uses. Row crops are not suited because 
of severe water erosion. 

Planting grasses and legumes in the crop rotation 
and the use of crop residue and manure help to main- 
tain the organic-matter content. A combination of 
practices is required to control erosion. Narrow strip- 


ping and the use of crop residue or stubble mulch are 
essential. Tree windbreaks also help control erosion, 
but the number of suitable species is limited. Summer 
fallow should be used only to control weeds because 
of erosion. Occasionally emergency tillage, which 
roughens the surface, is required to control erosion. 


CAPABILITY UNIT 1Ves—6 

Only Bowdle-Stady loams, 6 to 9 percent slopes, is 
in this capability unit. These are well drained, sloping 
soils. The subsoil is loam that is underlain by sand 
and gravel at a depth of 20 to 40 inches. 

Available water capacity is moderate, and fertility 
is medium. The organic-matter content is moderate or 
high. Permeability is moderate throughout the subsoil 
and very rapid in the underlying sand and gravel. 
Tilth is good. 

These soils are easy to work. They have a moder- 
ately deep root zone that is readily penetrated by 
roots, air, and moisture. The soils are slightly sus- 
ceptible to soil blowing and highly susceptible to water 
erosion. The main management concerns are droughti- 
ness and controlling erosion. 

About 50 percent of the acreage is cultivated. The 
soils are suited to small grain and alfalfa and to pas- 
ture, hay, trees, and wildlife habitat. They are not 
suited to row crops because of the severe water erosion 
hazard. 

Planting grasses and legumes in the rotation and 
incorporating crop residue help to maintain the 
organic-matter content and control erosion. Since the 
amount of crop residue is generally inadequate for 
the protection of fallow land, the use of cover crops is 
essential. Summer fallow should be used only for weed 
control because of soil blowing and the limited amount 
of moisture storage. 


CAPABILITY UNIT IV¥w-4L 

Marysland loam, the only soil in this capability unit, 
is poorly drained and nearly level. The subsoil is loam 
that is underlain by coarse sand and gravel at a depth 
of 20 to 40 inches. This soil has a water table within 
1 to 4 feet of the surface during most of the growing 
season. 

Available water capacity is moderate, and fertility 
is medium. The content of organic matter is high. 
Permeability is moderate throughout the subsoil and 
very rapid in the underlying sand and gravel. The 
soil is generally too wet to cultivate because of its 
high water table. The high lime content and wetness 
cause the soil to warm slowly in spring. Roots pene- 
trate easily, but air movement is restricted by ex- 
cessive moisture content. Excess water erosion and 
soil blowing are the main concerns of management. 

During occasional dry periods this soil can be seeded 
to flax or late sown small] grain. The soil is well suited 
to pasture, hay, range, and wildlife habitat, but is 
unsuited to trees. 


CAPABILITY UNIT 1Vs-6P 
Only Noonan-Miranda complex, 1 to 6 percent 
slopes, is in this capability unit. This unit is moder- 
ately well drained, nearly level, and undulating. The 
surface layer is loam, silt loam, or very fine sandy 
loam, The subsoil is dense claypan. 
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Available water capacity is low to moderate. Fer- 
tility is low to medium. Permeability is slow and very 
slow. The organic-matter content is moderate. The 
subsoil has a high content of sodium and soluble salts. 
Penetration by roots is restricted, and movement of 
air and moisture is slow. The soils are difficult to till, 
and tilth is generally poor. They are slightly sus- 
ceptible to soil blowing and moderately susceptible to 
water erosion. 

These soils are seldom cultivated. When cropped, 
they are best suited to alfalfa and tame grasses. They 
are also well suited to pasture, hay, and wildlife 
habitat, but are unsuited to trees. Liberal applications 
of manure and use of crop residue are needed to im- 
prove tilth. 


CAPABILITY UNIT Vw-WL 


Parnell silty clay loam, very wet, is the only map- 
ping unit in this capability unit. These are deep, very 
poorly drained, nearly level soils in deep depressions. 
During most of the growing season the surface is 
ponded. The surface layer is silty clay loam. The sub- 
soil is silty clay. 

Available water capacity, fertility, and organic- 
matter content are high. Permeability is slow. In most 
places artificial drainage is impractical. 

These soils are too wet to be cultivated but are well 
suited to native or tame pasture and wildlife habitat. 
They support dense stands of wetland or moisture 
loving plants. There is no hazard of erosion. During 
prolonged dry cycles the soils dry sufficiently to permit 
an occasional] hay harvest. Grazing should be regulated 
so that only about half the annual growth of desirable 
plants is consumed. 


CAPABILITY UNIT Vie—2 


Banks loamy fine sand, the only soil in this capabil- 
ity unit, is somewhat excessively drained and nearly 
level. The subsoil is fine sand. 

Available water capacity, fertility, and organic- 
sar content are low. Permeability is moderately 
rapid. 

This soil is not suited to cultivated crops because of 
droughtiness and high susceptibility to soil blowing. 
It is well suited to native range or hayland and is also 
suited to trees and wildlife habitat. Careful manage- 
ment of grazing is needed because the range deterio- 
rates rapidly after even a short period of overuse. 


CAPABILITY UNIT Vle-CP 


Only Noonan-Miranda complex, 6 to 15 percent 
slopes, is in this capability unit. It consists of deep, 
moderately well drained. rolling and hilly soils with a 
dense claypan subsoil. The surface layer is loam, silt 
loam, or very fine sandy loam. The subsoil is clay 
loam. The dense claypan is within 5 to 10 inches of the 
surface in most areas, 

Available water capacity is low or moderate. Fer- 
tility is low or medium. The content of organic matter 
is moderate. Permeability is slow or very slow. 

These soils are unsuited to cultivated crops because 
of erosion and poor tilth from the dense claypan. They 
are also unsuited to trees. The soils are suited to pro- 
duction of native grasses for pasture or hay. Areas 
that have been cultivated should be reseeded to native 


or adapted tame grasses. Because range recovers 
slowly from overuse, good management is necessary 
for preservation of vegetative cover. 


CAPABILITY UNIT Vio-Ov 

Straw soils, channeled, is the only mapping unit in 
this capability unit. These soils are on strongly chan- 
neled bottom land of upland streams. The surface layer 
is loam, fine sandy loam, or clay loam. 

Available water capacity, organic-matter content, 
and fertility are high. Permeability is moderate. 

These soils are unsuited to cultivated crops because 
of dissection by uncrossable stream channels. They are 
well suited to native range and hay and are also suited 
to trees and wildlife habitat. Good use of range aids 
in maintaining productivity. 


CAPABILITY UNIT Vie-Sa 

This unit consists of well drained and excessively 
drained, nearly level to hilly soils. In most areas the 
surface layer is loamy fine sand or loam and the sub- 
soil is Joamy sand or fine sand. In a few areas the 
autace layer is loamy fine sand and the subsoil is clay 
oam. 

Available water capacity ranges from low to high, 
and fertility is low or medium. The organic-matter 
content is moderate. Permeability is moderately slow 
in ine soils with a clay loam subsoil and rapid in the 
rest. 

These soils are not suited to cultivated crops be- 
cause of droughtiness, the high hazard of wind and 
water erosion, and the slope. They are well suited to 
native range or hay. They are poorly suited to trees. 
Only a few areas are favorable for wildlife. 

Careful management of grazing is needed because 
the range deteriorates rapidly after even a short pe- 
riod of overuse. Grass should be seeded in blownout 
areas. Manure or a straw mulch protects the soil so 
that the newly seeded grasses can get established. 


CAPABILITY UNIT VIe-Si 

Linton-Mandan silty loams, 15 to 40 percent slopes, 
is the only mapping unit in this capability unit. The 
subsoil is silt loam. 

Available water capacity is high, and fertility is 
medium to high. Permeability and the organic-matter 
content are moderate. The soils are highly susceptible 
to water erosion. 

These soils are not suited to cultivated crops because 
of steep slopes. They are well suited to native range 
and hay. They are poorly suited to trees, although 
some areas are favorable for wildlife habitat. Areas 
that are now cultivated should be seeded to grass. A 
good protective cover is needed on these soils to con- 
trol runoff and erosion and to maintain productivity. 
Good use of pasture or range is needed for mainte- 
nance and improvement of range. Rangeland benefits 
from deferred grazing. Brush control is needed in a 
few places. 


CAPABILITY UNIT Vle-Sw 
This unit consists of well drained and somewhat 
excessively drained sloping to steep soils. The surface 
layer is fine sandy loam, sandy loam, or loam. The sub- 
soil ranges from loamy fine sand to loam. 


74 SOIL SURVEY 


Available water capacity is very low to low. Fer- 
tility is low to medium. The content of organic matter 
is low. Permeability is moderate or moderately rapid. 

Because of steep slopes, droughtiness, and high sus- 
ceptibility to soil blowing and water erosion, these 
soils are unsuited to cultivated crops. They are well 
suited to native range or hay. The soils are poorly 
suited to trees, but some areas are favorable for wild- 
life habitat. Careful management is needed because the 
range deteriorates rapidly from overuse. A good pro- 
tective cover helps to control runoff and erosion and 
maintain productivity. 


CAPABILITY UNIT Vie-Sy 


Parshall fine sandy loam, 9 to 15 percent slopes, is 
the only soil in this capability unit. The subsoil is fine 
sandy loam. 

Available water capacity is moderate in most areas 
and very low in a few areas. Fertility is low or me- 
dium. The organic-matter content ranges from low to 
high. Permeability is moderately rapid. 

This soil is not suited to cultivated crops because of 
steep slopes, high susceptibility to soil blowing, and 
droughtiness. It is well suited to native range or hay. 
This soil is poorly suited to trees, although some areas 
are favorable for wildlife habitat. 

Careful management of grazing is needed because 
the range deteriorates rapidly after overuse. A good 
protective cover is needed to control runoff and erosion 
and to maintain productivity. 


CAPABILITY UNIT Vie-TU 

This capability unit consists of well drained, hilly, 
and steep soils. In some areas there are numerous 
depressions containing deep, very poorly drained soils. 
The surface layer is thin loam. In most soils the sub- 
soil is loam or clay loam. In very poorly drained soils 
the surface layer is silty clay leam and the subsoil is 
silty clay. 

Available water capacity is high in most soils. Fer- 
tility is medium to Jow in most soils and high in very 
poorly drained soils. The content of organic matter is 
moderate in most soils and high in very poorly drained 
soils. Permeability ranges from moderately rapid to 
slow. The soils are highly susceptible to water erosion. 

These soils are unsuited to cultivated crops because 
of steep slopes. They are well suited to native range 
and hay. The soils are poorly suited to trees, but some 
areas are favorable for wildlife habitat. Areas that are 
now cultivated should be seeded to grass. A good 
protective cover helps to control erosion and runoff 
and maintain productivity. Rangeland benefits from 
oe grazing. Brush contro] is needed in a few 
places. 


CAPABILITY UNIT Viw-SL 

This unit consists of poorly drained, nearly level to 
sloping, saline soils. Some soils are on poorly drained 
bottom land, and others are on lake beaches. The 
surface layer is loam, sandy loam, clay loam, loamy 
sand, silt loam, or very fine sandy loam. The soils 
have a seasonal water table that rises as high as the 
lower part of the subsoil. Some areas are ponded for 
several weeks. 

Because of poor drainage and a high content of 


sodium and soluble salts, these soils are unsuited to 
cultivated crops and trees. They are suited to native 
grasses for range or hay. Areas that are too wet for 
grazing or hay are suitable for wildlife habitat. 


CAPABILITY UNIT VIs-CD 

Heil silty clay loam is the only soil in this capability 
unit. It is a nearly level, poorly drained claypan soil 
in large basins and depressions. It is alkaline and in 
places is moderately saline. Ponding is common for a 
few days to several weeks in spring. 

Although this soil is deep, the dense claypan effec- 
tively limits the penetration of roots, air, and mois- 
ture. Permeability is very slow. Available water 
capacity and organic-matter content are moderate. 

This soil is not suited to cultivated crops because 
of a thin surface layer, a dense claypan, and poor 
drainage. It is also unsuited to trees. The soil is better 
suited to native pasture and hay. Grazing should be 
restricted when the soil is wet to prevent trampling 
and puddling. The wettest areas are suitable for wild- 
life habitat. 


CAPABILITY UNIT Vis-TCP 

Only Rhoades complex, 1 to 9 percent slopes, is in 
this capability unit. It consists of nearly level to 
sloping claypan soils. The surface layer is loam. The 
subsoil is dense clay within 5 inches of the surface 
over most of the area. 

Available water capacity and fertility are low. The 
content of organic matter is moderate. Permeability 
is very slow. Although the soil is deep, the strongly 
alkaline dense claypan limits penetration by roots, air, 
and moisture. In many places that have microrelief, 
Me Sexe is exposed at the surface in the lower 
spots. 

These soils are not suited to cultivated crops because 
of the extremely poor tilth from the dense claypan. 
They are suited to production of native grasses for 
pasture or hay. Proper grazing is necessary to main- 
Ko a good vegetative cover. The soils are unsuited to 
rees, 


CAPABILITY UNIT VIs-¥S 

Only soils of the Wabek series are in this capability 
unit, They are excessively drained and nearly level to 
steep. The surface layer is loam to gravelly sandy loam 
that is underlain by coarse sand and gravel. 

Available water capacity is very low. Fertility is 
low. The content of organic matter is moderate. Per- 
meability is moderately rapid. 

These soils are unsuited to cultivated crops because 
of droughtiness and susceptibility to water erosion. 
They are suited to production of native grasses for 
hay or range and are also suited to wildlife habitat. 
The soils are unsuited to trees. 


CAPABILITY UNIT Vile~Sw 

Only Cabba-Shale outcrop complex is in this capabil- 
ity unit. It consists of well drained soils with shale 
or sandstone outcrops on steep uplands. These soils are 
barren on 10 to 30 percent of the area and occur as 
ledges, slips, outcrops, and eroded spots. 

Available water capacity, fertility, and content of 
organic matter are low. The soils are readily pene- 
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trated by roots, air, and moisture. Runoff is very rapid. 

These soils are unsuited to cultivated crops because 
of steep and broken slopes, shallow depth, and severe 
erosion hazard. They are also unsuited to trees. They 
are suited to native range. Careful management of 
grazing is necessary. 


CAPABILITY UNIT VIle-TSa 


Seroco fine sand, 9 to 25 percent slopes, is the only 
soil in this capability unit. It is excessively drained 
and is hammocky and hilly. The subsoil is fine sand. 

Available water capacity is very low. Fertility and 
ue of organic matter are low. Permeability is 
rapid. 

This soil is unsuited to cultivated crops or trees. It 
is suited to production of native grasses for range or 
hay. Careful management in grazing is necessary. 
Soil blowing is a hazard in overgrazed areas. Blowout 
spots are difficult to vegetate. 


CAPABILITY UNIT Vile~TU 


Only Zahl-Cabba complex, 15 to 35 percent slopes, 
is in this capability unit. It consists of well drained 
steep soils. The surface layer is very fine sandy loam 
to silty clay loam. The subsoil is loam or clay loam. 

Available water capacity ranges from low to high. 
Fertility is low. The organic-matter content is low to 
moderate: Permeability is moderate or moderately 
slow. 

Because of the irregular, steep slope and severe 
water erosion hazard, these soils are not suitable for 
cultivated crops or trees. Native grasses for range are 
suited. Careful management in grazing is necessary. 


CAPABILITY UNIT VIIs-1 

Only Orthents, loamy, is in this capability unit. It 
consists of sparsely vegetated waste piles from strip 
mining. 

This land is unsuited to crops and poorly suited to 
range. It is suited to wildlife habitat. Mine dumps 
consisting of material that is low in sodium are suited 
to trees, which must be hand planted. 


CAPABILITY UNIT VIIs-Si 


This unit consists of nearly level to moderately 
sloping soils. It has a surface cover of glacial stones 
and boulders or mine sinks that make up 30 percent of 
the surface. The surface layer is loam and the subsoil 
is clay loam. 

Available water capacity and fertility are high. The 
content of organic matter is moderate. Permeability 
is moderate to moderately slow. 

These soils are unsuited to cultivated crops because 
of the high concentration of stones and boulders. The 
large number of stones makes hay impractical. These 
soils are well suited to native range and are also 
suited to wildlife habitat. 


CAPABILITY UNIT YVIIle~1 


Only Riverwash, the nearly barren sand bars and 
mud bars adjacent to the channel of the Missouri 
River, is in this unit. It is not suitable for crops or 
range. It is suitable for wildlife. 


CAPABILITY UNIT VIIIw-1 


This unit consists of depressions, classified as 


Aquolls, that contain standing water most of the time. 
They have little agricultural value but provide ex- 
cellent habitat for waterfowl. The vegetation is cat- 
tails, rushes, and reeds. 


Yields per acre 


The average yields per acre that can be expected of 
are shown in table 2. In any given year, yields may be 
higher or lower than those indicated in table 2 because 
of seasonal variations in rainfall and other climatic 
factors. Absence of a yield estimate indicates that the 
crop is not suited to or not commonly grown on the 
soil or that irrigation of a given crop is not commonly 
practiced on the soil. 

The predicted yields are based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demon- 
strations and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
the principal crops under a high level of management 
by many farmers in the county are assumed in pre- 
dicting the yields. Hay and pasture yields are pre- 
dicted for varieties of grasses and legumes: suited to 
the soil. A few farmers may be using more advanced 
practices and are obtaining average yields higher than 
those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of 
soil and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate tillage, including 
timely tillage and seedbed preparation and tilling 
when soil moisture is favorable; control of weeds, 
plant diseases, and harmful insects; favorable soil 
reaction and optimum levels of nitrogen, phosphorus, 
potassium, and trace elements for each: crop; effective 
use of crop residues, barnyard manure, and green- 
manure crops; harvest with the smallest possible loss; 
and timely fieldwork. 

The predicted yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. ; 

Crops other than those shown in table 2 are grown 
in the survey area, but because their acreage is small, 
predicted yields for these crops are not included. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide informa- 
tion about the productivity and management concerns 
of the soils for these crops. 


Woodland and Windbreaks ® 


McLean County has approximately 25,000 acres of 
native woodland. The wooded soils are Banks, Hav- 
relon, Lohler, and Trembles. They are on levees, 
bottom land, flood plains, and low terraces adjacent to 
the Missouri River and its major tributaries. 

The chief trees and shrubs on these soils are Ameri- 


*Davip L. HINT2, forester, Soil Conservation Service. 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1974. Absence of a yield figure indicates the crop is seldom grown 


or is not suited] 


Soil and map symbol 


Aquents: 


Dimmick: 
2Dm 


Oats 


Bu 


Barley 


Grass- 
Flax legume hay 
Bu Tons 


Soil and map symbol 


GoA _- 


Hn, Ho 


MC LEAN COUNTY, NORTH DAKOTA 17 
TABLE 2.— Yields per acre of crops and pasture—Continued 
Wheat, Grass- 
spring Oats Barley Flax legume hay 
Bu Bu Bu Bu Tons 
ta genie ENNIS Ea Ne hal escarole mae a as 20 40 34 10 1.5 
idee igh tate Spiers ies tach poe a Ie ee Sas 34 68 58 17 2.5 
eigenen a a ee eee eee as 27 54 46 18 2.0 
ett et ed Se Le SP oe oa 8 29 58 49 14 21 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil and map symbol 


Orthents: 


Grass- 


legume hay 


Tona 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


. Wheat, Grass- 
Soil and map symbol spring Oats Barley Flax legume hay 
Bu Bu Bu Tona 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


* Yields estimated for drained soil. Soil is seldom cropped unless drained. 


can elm, boxelder, common chokecherry, green ash, 
plains cottonwood, and several species of willow. 
Cottonwood and willow are also common on Lallie 
soils on level bottoms of lake basins and oxbows of 
old river channels. There are patches of one to 50 
acres of woody vegetation throughout the county on 
the concave north-facing slopes of Arnegard, Bowbells, 
Cabba, Williams, and Zahl soils. The chief trees and 
shrubs are bur oak, boxelder, common chokecherry, 
quaking aspen, saskatoon, serviceberry, silverberry, 
and silver buffaloberry. 

The early settlers used the trees for building ma- 
terials, fenceposts, and fuel. Currently, the native trees 
and shrubs are valued primarily for livestock protec- 
tion, wildlife habitat, recreation, esthetic purposes, 
and watershed protection. 

Windbreaks are established to protect livestock, 
buildings, and yards from winds and snow. They also 
help protect fruit trees and gardens and furnish habi- 
tat for wildlife. Several rows of both broadleaf and 
coniferous species provide the most protection. 

Field windbreaks are narrow plantings made at 
right angles to the prevailing wind and at specific 
intervals across the field, the interval depending on 
erodibility of the soil (fig. 14). They protect cropland 
and crops from wind and hold snow on the fields. They 
also provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
homes and other buildings and to abate noise around 
them. The plants, mostly evergreen shrubs and trees, 
are closely spaced. Healthy planting stock of suitable 
species planted properly on a well prepared site and 
maintained in good condition can insure a high degree 
of plant survival. 

Table 3 shows the height that locally adapted trees 
and shrubs are expected to reach on various kinds of 
soils in 20 years. The estimates in table 3, based on 
measurements and observation of established plantings 
that have been given adequate care, can be used as a 


guide in planning windbreaks and screens. Additional 
information about planning windbreaks and screens 
and the planting and care of trees can be obtained 
from the local office of the Soil Conservation Service, 
Extension Service, or local nurserymen. 


Range* 


About 25 percent of the total land area of McLean 
County is range. Large areas of range occur in the 
eastern and northeastern parts of the county, on the 
dead ice moraine in Mercer, Butte, and Rusco com- 
munities. Large areas also occur in the extreme west- 
ern part of the county along Lake Sakakawea. Other 
areas are along the Painted Woods Creek, Turtle 
Creek, and Douglas Creek and on the steeper dissected 
lands along the Missouri River. These major areas of 
rangeland are on soil associations 2, 8, 4, and 5 (see 
general soil map). 

The acreage in range is generally not well suited to 
cultivated crops because it is steep or stony and 
bouldery. Some of the acreage now in grass was 
plowed and farmed in the 1930’s, but was later 
abandoned because it was not suited to cultivated 
crops. This acreage was eventually reseeded or allowed 
to revert to grass. Some of these reverted acreages 
can be distinguished by their unique vegetative com- 
position. 

Most of the range in the county is grazed. A small 
part is mowed for hay. Small isolated tracts of range 
surrounded by land used for other. purposes furnish 
habitat for wildlife. About one-tenth of the rangeland 
is prime wetland habitat for surface feeding ducks, 
shorebirds, and many other wildlife species. 

The native grasslands of the county are important 
to the livestock industry. They not only provide forage 


“By H. D. Gat, State range conservationist, Soil Conserva- 
tion Service. 
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Figure 14.—Single row field windbreak on Williams-Bowbells loam. 


for beef cattle, but also for smaller numbers of dairy 
cattle and sheep. Beef cattle production for feeder 
markets is the most significant livestock enterprise. 
According to the 1969 U.S. Census of Agriculture, the 
return from the sale of beef was about one-third of 
the market value of all agricultural products sold. 


Range sites and range condition 


Range sites are distinctive kinds of rangelands dif- 
fering from each other in their potential productivity, 
composition and proportion of plant species, and man- 
agement needs. The major factors that interact to 
produce a range site are soil, climate, and topography. 
Soil is commonly the distinguishing factor. Climate 
throughout a survey area is fairly uniform. Soil prop- 
erties of greatest influence on range plants and pro- 
ductivity are those affecting water relationships. Soil 
reaction and salt content also are important. 

Over the centuries, a mixture of plants best suited 
to each range site has developed. This group of plants 
is called the potential, or climax, plant community for 
the site. The climax plant community varies slightly 
from year to year, but the kinds and amounts of 
plants remain about the same if the site is undis- 
turbed. 

The original mixture of plants was so well suited to 
the soil and climate of the range site that other kinds 


of plants could not move in unless an area was dis- 
turbed. So consistent is the relationship among plants, 
climate, and soils that the climax plant community 
can be accurately predicted on an identified soil, even 
on considerably disturbed sites. 

Repeated overuse by grazing animals and excessive 
burning or plowing result in changes in the kinds, 
proportions, or amounts of climax plants in the plant 
community. Depending on the nature and degree of 
disturbance, some plants increase while others de- 
crease. If disturbance is severe, plants that are not 
part of the climax plant community can invade. Plant 
response to grazing depends on the kind of grazing 
animals, the season of use, and how closely the plant 
is grazed. If good management follows disturbances, 
the climax plant community is gradually reestablished 
unless the soil is seriously eroded. 

Range condition, as commonly accepted, is an ex- 
pression of how the present plant community on a site 
compares with the climax plant community for that 
site. The more nearly the present kinds and amounts 
of plants are like the climax plant mixture, the higher 
the range condition. The condition is excellent if 76 to 
100 percent of the present composition is climax for 
the site. The condition is good if the percentage is 51 
to 75, fair if 26 to 50, and poor if 25 or less. 

Range condition provides an index to changes that 
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[The symbol < means less than; the symbol > means greater than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Soil and map symbol 


Aquents: 
Ac. 

Aquolls: 
Af. 

Arnegard: 


ArA, AcB, Ar® .----- 


Bowbells: 


BoA tesee cet a eeaes 


* BsB: 


Bowbells part 


Williams part 


* ByB: 
Bowdle part 


<8 


8~15 


16-25 


Siberian peashrub, 


Tatarian honey- 
suckle, silver 
buffaloberry, 
Peking coton- 
easter, lilac. 


Siberian peashrub, 


Tatarian honey- 
suckle, silver 
buffaloberry, 
Peking coton- 
easter, lilac. 


Eastern redcedar, 


Rocky Mt. 
juniper, Siberian 
peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Ponderosa pine, 


eastern redcedar, 
Rocky Mt. 
juniper. 


Eastern redcedar, 


American plum, 
common choke- 
cherry, 
Siberian pea- 
shrub. 


Eastern redeedar, 


American plum, 
common choke- 
cherry, 
Siberian pea- 
shrub. 


Eastern redcedar, 


Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Ponderosa pine, 


green ash, 
Siberian crab- 
apple, hack- 
berry, Russian- 
olive, eastern 
redcedar. 


Ponderosa pine, 


green ash, 
Siberian crab- 
apple, hack- 
berry, Russian- 
olive, eastern 
redcedar. 


Siberian elm 


American elm, 


green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. 


American elm, 


green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


American elm, 


green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive, 


American elm, 


green ash, 
ponderosa pine. 


Siberian elm ___-- 


Trees having predicted 20-year average heights, in feet, of— 


26-35 


Siberian elm ~---_ 


Siberian elm ~__-_ 


Siberian elm —-_~_|-. 


>35 


Eastern 


cottonwood. 


Eastern 


cottonwood, 


Eastern 


cottonwood. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Soil and map symbol 


Stady part _______ 


ByC: 
Bowdle part 


Stady part 


Cabba part. 
Shale outcrop part. 


Cohagen: 
*ChD: 

Cohagen part. 

Vebar part 


1 ChE: 
Cohagen part. 
Vebar part. 


Colvin: 
Co. 


Dimmick: 


Dm. 


Falkirk: 
FaA, FaB 


<8 


Siberian peashrub, 
Tatarian honey- 
suckle, silver 
buffaloberry, 
Peking coton- 
easter, lilac. 


Siberian peashrub, 
Tatarian honey- 
suckle, silver 
buffaloberry, 
Peking coton- 
easter, lilac. 


Siberian peashrub, 
Tatarian honey- 
suckle, silver 
buffaloberry, 
Peking coton- 
easter, lilac. 


Siberian pea- 
shrub. 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


Ponderosa pine, 
green ash, 
Siberian crab- 
apple, hack- 
berry, Russian- 
olive, eastern 
redeedar. 


Ponderosa pine, 
green ash, 
Siberian crab- 
apple, hack- 
berry, Russian- 
olive, eastern 
redcedar. 


Ponderosa pine, 
green ash, 
Siberian crab- 
apple, hack- 
berry, Russian- 
olive, eastern 
redeedar. 


Ponderosa pine, 


eastern redcedar, 


Rocky Mt. 
juniper. 


Ponderosa pine, 
Black Hills 
spruce, blue 


spruce, Russian- 


olive, eastern 


redcedar, Ameri- 


can plum, 
common 
chokecherry. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 


American plum. 


16-25 


Siberian elm 


Siberian elm 


Siberian elm 


American elm, 
green ash. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


26-35 


Siberian elm 


Siberian elm 


Eastern 
cottonwood. 
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Soil and map symbol 


7 FbA: 
Falkirk part 


Max part 


1 FbB: 
Falkirk part 


*FbC 


Trees having predicted 20-year average heights, in feet, of— 


Falkirk part ____ 


8-15 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum, 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum, 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum, 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


16-25 


26-35 


>35 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Siberian elm, 
American elm, 
green ash, 


ponderosa pine.. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Siberian elm, 
American elm, 
green ash, 


ponderosa pine. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Siberian elm, 
American elm, 
green ash, 


ponderosa pine. 


Siberian elm 


Siberian elm 


Siberian elm —____ 
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TABLE 8.—Windbreaks and environmental plantings—Continued 


Soil and map symbol 


Flasher: 
FID, FIE. 


Flaxton: 


FnA, FnB, FnC ~-----~ 


Fossum: 
Fs. 


Grail: 
Gah, GaB 


Hamerly: 
HaA 


Harriet: 
THk: 
Harriet part. 
Saline land part. 


Havrelon: 
Hn, Ho 


<8 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


16-25 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub, 
eastern redcedar, 
Rocky Mt. 
juniper, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum, 


Eastern redcedar, 
American plum, 
common choke- 
cherry, Siberian 
peashrub. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Siberian elm, 
ponderosa pine, 
American elm, 
green ash, 
Russian-olive. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. 


Ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, common 
chokecherry, 
eastern redcedar. 


26-35 


Siberian elm 


Siberian elm _-_-- 


Siberian elm 


Siberian elm, 
American elm, 
green ash. 


Siberian elm 


>35 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 8.—Windbreaks and environmental plantings—Continued 


Soi] and map symbol 


<8 
Heil: 
Hs. 
Krem: 

KrO Ce ctecees eee American plum, 
common choke- 
cherry, lilac, 
Tatarian honey- 
suckle. 

Lallie: 

La. 

Lihen: 
KBs LOC. oe lee eee meee 
1LgE: 
Lihen part _______ 
Zahl part. 
Linton: 
>L3mB; 


Linton part 


Mandan part 


tLmC: 
Linton part 


Mandan part 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


Green ash, 
Russian-olive, 
Siberian pea- 
shrub. 


Ponderosa pine, 
eastern redcedar, 
Rocky Mt. 
juniper. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


16-25 26-35 >35 


Siberian elm, 
ponderosa pine. 


American elm, Siberian elm —-_~-}~----------------~— 
green ash, 
ponderosa pine, 


blu2 spruce. 


American elm, Siberian elm 
green ash, 
ponderosa pine, 


blue spruce. 


American elm, Siberian elm 
green ash, 
ponderosa pine, 


blue spruce. 


Siberian elm 


Americanelm, | Siberian elm —____|-------------~----- 
green ash, 
ponderosa pine, 


blue spruce. 


Soil and map symbol 


LmD: 


LmE: 


Lohler: 
Lw, Ly 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


16-25 


Linton part 


Mandan part 


Linton part. 
Mandan part. 


ndan 
MaA, MdB, MdG- 2...3. | ease ec 


Marysland: 
M 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub, 


Tatarian 
honeysuckle, 
American plum. 


Eastern redeedar, 


Russian-olive, 
Siberian pea- 
shrub, Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Tatarian honey- 


suckle, Siberian 
peashrub. 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 


eastern redcedar, 


Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce, 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce. common 
chokecherry, 
eastern redcedar. 


American elm, 
Black Hills 
spruce, blue 
spruce, green 
ash, ponderosa 
pine. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Russian-olive 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 


26-85 >35 
Siberian elm —--~-|~---+--------------_ 
Siberian elm _____]..-.-.--___~------- 
Siberian elm ~__-- Eastern 

cottonwood. 
Siberian elm _____| Eastern 
cottonwood. 
Siberian eli 22.2|+------ses-nceucsen 
Green ash ~-..---_ Eastern 
cottonwood, 
golden willow, 


Siberian elm. 


Soil and map symbol 


Bowbells part -___ 


Zahl part ~------- 


Zahl part —_------ 


MID: 
Max part. c----=_ 


Zahl part ~----~-- 
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<8 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


Siberian pea- 
shrub. 


Siberian pea- 
shrub. 


Siberian pea- 
shrub. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
common choke- 
cherry, Siberian 
peashrub. 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 
eastern redcedar, 
Rocky Mt. 
juniper. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redeedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 
eastern redeedar, 
Rocky Mt. 
juniper. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 
eastern redcedar, 
Rocky Mt. 
juniper. 


16-25 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive, 


Siberian elm 


>35 


Eastern 
cottonwood. 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine, 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Trees having predicted 20-year average heights, in feet, of— 


Soil and map symbol 


Niobell: 


a 


Williams part 


*NbB 


Williams part 


NbA: 
Niobell part ~-.---]------------------- 


N. iobel! PATE ooh. eel ets ee eee: 


8-15 


16-25 26-35 >35 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum, 


Eastern redcedar, 
Rocky Mt. 
juniper, Russian- 
olive, Siberian 
peashrub, 
common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 


juniper, Russian- 


olive, Siberian 
peashrub, 
common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper. blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 


chokecherry, 
Tatarian 
honeysuckle, 
American plum. 
Noonan 
1NmB 


Noonan part. 
Miranda part. 
7NmD: 
Noonan part. 


Miranda part. 


American elm, Siberian elm —-~_--|____-_------_--_. 
green ash, 
ponderosa pine, 


blue spruce. 


Siberian elm, 
green ash, 
American elm, 
ponderosa pine. 


American elm, Siberian elm ~~~ /----~-~-----_----__ 
green ash, 


ponderosa pine. 


Siberian elm, 
green ash, 
American elm, 
ponderosa pine. 


American elm, Siberian elm —__-_|------------------- 
green ash, 


ponderosa pine. 


Soj] and map symbol 


Nutley: 
NtA, NtB 


Orthents: 


rs 


Parnell: 
Pa, Pe. 


Parshall: 
PhA, PhB, PhC, PhD, 
PoA, PoB 


Rhoades: 
?RhB. 


Riverwash: 
Rm. 


Roseglen: 
Ro 


> RoB: 
Roseglen part —___ 


Tansem part 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


<8 


Peking cotoneaster, 
lilac. 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


Siberian crab- 
apple, common 
chokecherry, 
American plum, 
silver buffalo- 
berry, Siberian 
peashrub. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Russian-alive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


16-25 


Green ash, hack- 
berry, ponderosa 
pine, Russian- 
olive, eastern 
redcedar, 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
Rocky Mt. 
juniper, Russian- 
olive. 


Siberian elm, 
American elm, 
green ash, 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
ehokecherry, 
eastern redcedar, 
Russian-olive. 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
eastern redcedar, 
Russian-olive. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


26-35 >35 
Siberian elm ~~~ Eastern 
cottonwood. 
Siberian elm _____ Eastern 
cottonwood. 
Siberian elm ----- Eastern 
cottonwood. 


Siberian elm 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Soil and map symbol 


Rp: 
Roseglen part ~--- 


Tansem part 


Ruso: 
RsA, RzA 


TRH: 
Ruso part 


Manning part —--- 


Siberian peashrub, 


DORIC: 
Ruso part 


Manning part —--- 


1RxB: 
Ruso part 


Manning part -_-~ 


1RyC: 
Ruso part 


eastern redcedar, 
Rocky Mt. 
juniper. 


Siberian peashrub, 
eastern redcedar, 


Rocky Mt. 
juniper. 


Siberian peashrub, 
eastern redcedar, 
Rocky Mt. 
juniper, 


Trees having predicted 20-year average heights, in feet, of— 


8-15 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar. 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar. 


Greenash, 
ponderosa pine, 
Russian-olive. 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar. 


Greenash, | 
ponderosa pine, 
Russian-olive. 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar. 


Green ash, 
ponderosa pine, 
Russian-olive. 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar. 


16-25 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
eastern redcedar, 
Russian-olive. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


Siberian 


Siberian elm 


Siberian elm 


Siberian 


Siberian elm 


Siberian elm 


Siberian 


Siberian elm 


26-35 >35 
Siberian elm ~~~ Eastern 
cottonwood, 


Siberian elm 


Soil and map symbol 


Wabek part. 


Telfer: 
PTs 
Telfer part 


Lihen part 


Tonka: 

Tp: 
Tonka part. 
Parnell part. 


Trembles: 


i Gm teeaeen ee eGatl galt 


% Vw: 
Vebar part 


Williams part ~_-- 
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Trees having predicted 20-year average heights, in feet, of— 


8-15 


16-25 


26-35 


>35 


Peking cotoneaster, 
lilac, 


Siberian crab- 
apple, common 
chokecherry, 
American plum, 
silver buffalo- 
berry, Siberian 
peashrub, 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Ponderosa pine, 


eastern redcedar, 


Rocky Mt. 
juniper. 


Ponderosa pine, 


eastern redcedar, 


Rocky Mt. 
juniper. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


American elm, 
green ash, 
Siberian pea- 
shrub, eastern 
redcedar, 
common choke- 
cherry, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Green ash, hack- 
berry, ponderosa 
pine, Russian- 
olive, eastern 
redcedar. 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
eastern redcedar, 
Russian-olive. 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
Rocky Mt. 
juniper, Russian- 
olive. 


Siberian elm, 
ponderosa pine. 


American elm, 
greenash, | 
ponderosa pine. 


Siberian elm 


Siberian elm 


Siberian elm 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Soil and map symbol 
<8 


Wabek: 
1Wab: 
Wabek part. 


Max. part: 232022 [eS 3 eee ee tee 


Siberian pea- 
shrub. 


Zahl Part-.esase8 


1WaD: 
Wabek part. 


Max part ~--_--~.|-----------------~- 


Siberian pea- 


Zahl part ~------- 
shrub. 


+WbB, 7 WbD. 


Williams: 


WIB, WmA, Wm8, WrB_-_|---------------~--- 


> WoA: 


Williams Part 12-2 |-<.-seneneu see se 


8-15 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 
eastern redcedar, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum, 


Ponderosa pine, 


Siberian elm, 
green ash, 
Russian-olive, 
eastern redcedar, 
Rocky Mt. 
juniper. 


Russian-olive, 


Siberian pea- 
shrub, common 
chokecherry, 


eastern redcedar, 


Rocky Mt. 
juniper, 
Tatarian 
honeysuckle 
American plum. 


Ponderosa pine, 


Siberian elm, 
reen ash, 
ussian-olive, 


eastern redcedar, 


Rocky Mt. 
juniper. 


Eastern redcedar, 


Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 


Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


16-25 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 


Siberian elm, 
American elm, 
green ash, 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine. 


26-35 


Trees having predicted 20-year average heights, in feet, of-— 


>35 


Siberian elm 


Siberian elm 


Soil and map symbol 


Bowbells part 


1WoB: 
Williams part ---- 


Bowbells part —___ 


1WeC: 
Williams part 


Bowbells 


TWpB: 
Williams part 


Bowbells part 
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Trees having predicted 20-year average heights, in feet, of— 
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<8 


8-15 


Eastern redcedar, 
American plum, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
Recky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 


American plum, 
common choke- 
cherry, Siberian 
peashrub. 


16-25 


American elm, 
green ash, 
ponderoga pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


American elm, 
green ash, ; 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive, 


American elm, 
green ash, 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive. 


American elm, 
green ash, 
ponderosa pine. 


American elm, 
green ash, 
ponderosa pine, 
Black Hills 
spruce, blue 
spruce, Russian- 
olive, 


26-35 


Siberian elm 


Siberian elm 


Siberian elm 


Siberian elm 


Siberian elm 


Siberian elm 


Siberian elm 


>385 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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Soi] and map symbol 


Zahl part 


1WwiB: 
Wilton part 


Temvik part 


1WwC: 
Wilton part 


Williams part —_-- 
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TABLE 8.—Windbreaks and environmental plantings—Continued 


<8 


Siberian pea- 
shrub. 


Zahl: 
17cE: 
Zahl part. 
Cabba part. 


Trees having predicted 20-year average heights, in feet, of — 


8-15 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 


eastern redcedar, 


Rocky Mt. 
juniper, 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, eastern 
redcedar, Rocky 
Mt. juniper, 
Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian pea- 
shrub, common 
chokecherry, 
Rocky Mt. 
juniper, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 
shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


16-25 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


American elm, 
green ash, 
ponderosa pine, 
blue spruce. 


American elm, 
greenash, | 
ponderosa pine, 


26-35 


Siberian 


Siberian 


Siberian elm 


Siberian elm 


Siberian 
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TABLE 8.—Windbreaks and environmental plantings—Continued 


Soil and map symbol 


<8 8-15 


Trees having predicted 20-year average heights, in feet, of— 


16-25 26-36 >365 


1ZmE: 
Zahl part. 


Max part. 


1 ZpE: 
Zahl part. 


Max part. 
Parnell part. 


1ZwC: 
Zahl part 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 


Siberian pea- 
shrub. 


Rocky Mt. 
juniper, 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian pea- 


Williams part 


shrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum, 


eastern redcedar, | 


Siberian elm 


American elm, 
green ash, 
ponderosa pine. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


have taken place in the plant community. More im- 
portant, however, range condition is a basis for pre- 
dicting the kind and amount of change in the present 
plant community that can be expected under specified 
management. Thus, the range condition rating indi- 
cates the nature of the present plant community, and 
the climax cover for the range site represents a goal 
toward which range management can be directed. 

Knowledge of the climax plant community and the 
present plant community as related to the climax is 
important in planning range management. Such in- 
formation is the basis for selecting management goals, 
designing grazing systems, managing for wildlife, de- 
termining potential for recreation, and rating water- 
shed conditions. 

Any management objective on rangeland should 
provide for a plant cover that adequately protects or 
improves the soil and water resource and meets the 
needs of the operator. The management usually in- 
volves maintaining or increasing desirable plants and 
restoring the plant community to near climax condi- 
tion where it has deteriorated: Sometimes, however, a 
plant cover somewhat below climax will better suit 
specific grazing needs, provide better wildlife habitat, 
or furnish other benefits while still protecting the soil 
and water resource. 

Table 4 shows, for each kind of soil, the range site 


name, the potential total annual production of all 
plant species in favorable, normal, and unfavorable 
years, and the names of major plant species and their 
percentage composition in the potential plant com- 
munity. 

Potential production refers to the total annual pro- 
duction of all plant species that can be expected from 
well managed rangeland supporting the potential plant 
community. It is expressed in pounds per acre of air- 
dry yield for favorable, normal, and unfavorable 
growing conditions, or kinds of years. A favorable 
year is one in which the amount and distribution 
of precipitation and the temperatures result in growing 
conditions substantially better than average; a normal 
year is one in which these conditions are about average 
for the area; and an unfavorable year is one in which 
growing conditions are well below normal generally 
because of low available soil moisture. 

Dry weight refers'to the total air-dry weight of 
plant species produced by the soil each year under 
good grazing management. Included are plants that 
are highly palatable, as well as some that are un- 
palatable or not grazed by livestock. Likewise, some 
of the plants are grazed extensively by wildlife species 
while some are not. 

Common plant names are listed for those species 
that comprise the bulk of the potential plant com- 
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TABLE 4.—Range productivity and composition 


[Soils not classified as a range site can be used for grazing if grass cover is established] 


Potential production 
Soil and map symbol Range site Common plant name Suttle 
Kind of year Dry weight 
Lba/ace Pet 
Aquents: 
Acs sssebocces co Scekcek Not classified. 
Aquolls: 
At ean ou ae a exe Not classified. 
Arnegard: 
ATA owe ee ccee eee Overflow. Favorable ~-_-_-_------ 8,200 | Big bluestem ~-------__-_--____ 20 
Normal ~_.------------ 2,800 | Western wheatgrass ~-..---.--- 20 
Unfavorable __-___---- 2,400 | Green needlegrass ____-----_--~ 15 
Needleandthread -------------_ 7 
Blue grama __--~~-----.----__- 5 
Kentucky bluegrass _-___-.--_--- 5 
Arb; ~AtC) 2302222 Silty. Favorable ~-----__----_ 2,550 | Western wheatgrass __--------- 25 
Normal :2s28- 5-2-2625. 2,150 | Needleandthread ~------~------ 15 
Unfavorable ~---__---- 1,750 | Blue grama —~-~------~----~--_- 18 
Green needlegrass ~_-_-_.-----_ 10 
Kentucky bluegrass --..----__- 5 
Banks: 
BS. Oto e ene td en acee Not classified. 
Bowbells: 
BoA 2a sown Overflow. Favorable --.._---.---~ 8,850 | Western wheatgrass __-_--._--_ 10 
Normal —-----_----_---- 2,900 | Needleandthread ~------.------ 10 
Unfavorable 2,450 | Green needlegrass ~------------ 15 
Big bluestem ~.--_-----_---____ 25 
Kentucky bluegrass _-_-_..--___- 5 
Poreupinegrass —--_---------__- 5 
1BsB: 
Bowbells part _------- Silty. Favorable ---.--------- 2,800 | Western wheatgrass __-----_-_- 25 
Normals ccoceuc ae wee 2,400 | Needleandthread ------.--.---- 15 
Unfavorable -~-------- 2,000 | Green needlegrass ____-_----___ 10 
Blue grama ~~-~-----~--------- 10 
Kentucky bluegrass ___-._----_- 5B 
Penn sedge ~------_----------- 5 
Williams part ---_---- Silty. Favorable ~.- 2,850 | Western wheatgrass 25 
Normal _----- 1,950 | Needleandthread ~__ 15 
Unfavorable’ 1,550 | Green needlegrass — qT 
Prairie junegrass — 5 
Blue grama —__--_____-----_-_. 18 
Kentucky bluegrass 5 
Other perennial grasses ~_____.._ B 
Bowdle: 
BWAD ooo See Silty. Favorable __----------- 2,880 | Green needlegrass _____________ 30 
Normal —___-_-------_- 2,400 | Western wheatgrass _-.______._ 25 
Unfavorable —~--------- 1,680 | Needleandthread ______-_______ 95 
Blue grama ~_-----------_-_--- 10 
Y ByB, 2 ByC: 
Bowdle part ~-------- Silty. Favorable _-___~------~ 2,880 | Green needlegrass ~-_----___--- 380 
Normal __------------- 2.400 | Western wheatgrass _--.-_----_ 25 
Unfavorable ~--------- 1,680 | Needleandthread ~ ~---_-----__- 25 
Blue grama —-_._----.__-__--. 10 
Stady part ~--------_ Silty. Favorable ------------- 2,000 | Western wheatgrass --------_.. 25 
Normal ~~--__-------_- 1,700 | Needleandthread ______-______- 15 
Unfavorable ~_-.------ 1,400 | Green needlegrass _.._-_-_--___ 7 
Prairie junegrass ~.-.-_-.-____ 5 
Blue grama _____-_____u_____ 18 
Kentucky bluegrass --...___-___ 5 
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Soil and map symbol 


Cabba: 
*CaE: 


Cabha: 
+ ChF: 
Cabba part 


Shale outcrop part —-_ 


Cohagen: 
> ChD, * ChE: 
Cohagen part 


Vebar part 


Colvin: 
Coo ates seep eee eee sece 


Om 


Falkirk: 
FaA, FaB 


Range site 


Shallow, 


Shallow. 


Not classified. 


Shallow. 


Sandy. 


Wet meadow. 


Wetland. 


Silty. 


Silty. 


Potential production 


Kind of year 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Normal 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable = 
Normal —--- 
Unfavorable 


Compo- 
Common plant name sition 
Dry weight 
Lba/ao Pot 

1,700 | Little bluestem ~---.----------- 20 
1,400 | Western wheatgrass —.--------- 20 
1,150 | Prairie sandreed ~----------_-- 10 
Needleandthread ~------------- 10 

Green needlegrass __----.-----. 5 

Plains muhly ~-----__--.-~--___ 5 
Bluebunch wheatgrass ~-------- 5 

1,700 | Little bluestem ~---------------~ 20 
1,400 | Western wheatgrass ~-_-------- 20 
1,150 | Prairie sandreed ~---_~-------- 10 
Needleandthread ~-~----------- 10 

Green needlegrass ~------------ 5 

Plains muhly -----.----------- 5 
Bluebunch wheatgrass —__.----_ 5 

1,700 | Little bluestem ~-----_---~--_-- 25 
1,400 | Needleandthread ~-_ 2s 10 
1,100 | Prairie sandreed 10 
Threadleaf sedge 8 

Plains muhly ~~ 5 

Blue grama —~--~~-~--~-------- 5 
Western wheatgrass —-_-_--~--- 5 

2,300 | Needleandthread ------------~-~ 25 
2,000 | Prairie sandreed ~___-_------~- 16 
1,700 | Western wheatgrass ~_--------_ 10 
Blue grama —----~---_--._------ 10 
Prairie jJunegrass ~_---__------ 5 

Penn sedge ~----------_------- 10 

5,900 | Slim sedge -__----_------------_ 70 
4,950 | Northern reedgrass ____-_~----_ 5 
4,000 | Prairie cordgrass ~--__---------_ 5 
5,650 | Slough sedge ~--_____---_-_---_ 35 
5,200 | Rivergrass ___-_-_____-_-----___ 30 
4,750 } Prairie cordgrass 5 
Slim sedge -_-_--.___--~----.-_ 5 

2,600 | Western wheatgrass ~~~------__ 25 
2,200 | Green needlegrass ~-----.-----_ q 
1,800 | Needleandthread ~_~---~------_ 15 
Kentucky bluegrass ~--------~-- 5 

Blue. pratte -ceteehon cen eS 18 

2,550 | Western wheatgrass ~___.----__ 20 
2.150 | Needleandthread ~-~--------.-. 15 
1,750 | Green needlegrass - 10 
Prairie junegrass 10 

Blue grama —_---- 10 
Kentucky bluegrass 5 

Penn sedge -___---------~------ 5 
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Soil and map symbol 


1 FbA, * FbB, * FbC: 
Falkirk part -~------- 


Flasher: 
FID; “PIES oes Sees foes Se 


Flaxton: 
FnA, FnB, FnC ~--------__-- 
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Range site 


Silty. 


Silty. 


Silty. 


Shallow, 


Wet meadow. 


Overflow. 


Silty. 


Potential production 


Kind of year Dry weight 
Lbafao 

Favorable _-_--.-_--__- 2,550 
Normal; 22522222. 22 co. 2,150 
Unfavorable 1,750 
Favorable _------------ 2,650 
Normal ___~--_~------- 2,250 
Unfavorable —------~-- 1,850 
Favorable _-____---__-- 2,550 
Nona | sceeceeewcee ke 2,150 
Unfavorable ~_~------- 1,750 
Favorable -----_-------- 1,700 
Normal: oo.-cScee cone ce 1,400 
Unfavorable ~___---_-- 1,100 
Favorable _---_~.------ 2,800 
Normal aso 2ecceseeene 2,400 
Unfavorable ~-~.--~--- 2,000 
Favorable _--------~---- 5,000 
Normal —----.~-------- 8,800 
Unfavorable ~--------- 3,400 
Favorable _--~--------- 8,800 
Normal __.~------~----- 2,900 
Unfavorable ---------- 2,500 
Favorable ---~--------- 2,750 
Normal <s=-~--.--=e5< 2,350 
Unfavorable ~------~-- 1,950 
Favorable _-.-_-_-_-_-- 6,800 
Normal ~----- ape 6.000 
Unfavorable ~ -~----_-- 5,500 


Compo- 
Common plant name sition 
Pet 

Western wheatgrass —.-___--~-_ 20 
Needleandthread 15 
Green needlegrass 10 
Prairie junegrass 10 
Blue grama —_-~---___-_-----~_ 10 
Kentucky bluegrass _-___-.-._-- 5 
Penn sedge ____-_________-___- 5 
Western wheatgrass __.-----___ 20 
Needleandthread --.----------~ 16 
Green needlegrass ___--__.~~___ 10 
Prairie junegrass ___-__-_-____ 10 
Blue grama ~_----___--.------_ 10 
Kentucky bluegrass _--.-------- 5 
Penn sedge ~_---------------__ 5 
Western wheatgrass ~----_----_ 45 
Needleandthread --~--.-------- 20 
Green needlegrass ~---------_-- 5 
Little bluestem ~.--~.-----_~___ 5 
Prairie sandreed ~---------~_-- 5 
Blue grama ___.-----.-----___. 5 
Little bluestem —~----.--__._-___ 25 
Prairie sandreed —___ 10 
Needleandthread — 10 
Threadleaf sedge 8 
Plains muhly ~---- 6 
Western wheatgrass — 5 
Blue grama —-~----.---_~_-___- 5 
Needleandthread - --.---_-----_ 25 
Prairie sandreed ~-__-.-_-.-_-- 15 
Western wheatgrass ~---_-~-___ 10 
Penn sedge ~-.~--------~.----~ 10 
Blue-gramd: '2 2 Senko 5 
Prairie junegrass --_.---___-___ 5 
Big bluestem ~----------------_ 380 
Indiangrass ~----------------__ 20 
Switchgrass -------_-------___- 10 
Prairie cordgrass ______________ 10 
Reed canarygrass __..__------_ 10 
Big bluestem -_-.---_-.------~. 25 
Green needlegrass ~__-__----__- 15 
Western wheatgrass ~---._----_ 10 
Needleandthread -~-------.----. 10 
Kentucky bluegrass ~.--__---_-_ 5 
Western wheatgrass ---_------. 20 
Needleandthread ~~----------_-- 15 
Green needlegrass ~-----------~ 10 
Blue grama —__---_-.---_-_--~-- 10 
Prairie junegrass ~------------- 10 
Kentucky bluegrass ---.------- 5 
Penn sedge ___--------_-~--__- 5 
35 

10 

5 


Soil and map symbol 


Grassna: 
God. Seu toebt es 


Harriet: 
7Hk: 
Harriet part 


Saline land part 


Havrelon: 
Hn, Ho 

Heil: 
Hs 


Lihen: 
LeB, LeC 


LoE: 
Lihen part 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 4.—Range productivity and composition—Continued 


Range site 


Overflow. 


Silty. 


Saline lowland. 


Not classified. 


Not classified. 


Closed 
depression. 


Potential production 


Kind of year 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 


Favorable 
Normal 


Favorable 
Normal 
Unfavorable 


Dry weight 


Lba/ao 


3,300 
2,900 
2,500 


2,300 
2,000 
1,700 


2,600 
2,200 
1,800 


3,000 
2,600 
2,200 


2,650 
2,300 
1,950 


Common plant name 


Big bluestem 
Green needlegrass 
Western wheatgrass 
Needleandthread 


Western wheatgrass 
Streambank wheatgrass: ___--_-_ 
Green needlegrass 
Porcupinegrass 
Needleandthread 
Kentucky bluegrass — 
Blue grama 
Bearded wheatgrass 
Penn sedge 


Nuttall alkaligrass 
Western wheatgrass 
Slender wheatgrass 
Inland saltgrass 


Western wheatgrass 
Prairie cordgrass 
Common spikesedge 
Kentucky bluegrass 
Inland saltgrass 


Needleandthread 
Prairie sandreed 
Western wheatgrass 
Penn sedge 
Blue grama 
Prairie junegrass 
Kentucky bluegrass 
Threadleaf sedge 


Slough sedge 
Rivergrass 
Prairie cordgrass - 
Slim sedge 


Prairie sandreed 
Little bluestem 


Sand bluestem 
Big bluestem 
Needleandthread 


Prairie sandreed 
Little bluestem 
Sand bluestem 
Big bluestem 
Needleandthread 
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Compo- 
sition 


Pet 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 
Soil and map symbol Range site Se Common plant name Coee 
Kind of year Dry weight 
Lbs/ao Pet 
Zahl part ------------ Thin upland. Favorable __-.__-_.__-- 2,300 | Little bluestem ~---..-------___ 20 
Normal _--~----- 1,900 | Western wheatgrass ___.----_~_ 10 
Unfavorable 1,500 | Needleandthread ~----------.-- 10 
Sideoats grama —___-_~________ 5 
Plains muhly ~-..-----------_- 5 
Porcupinegrass ~-.------------- 5 
Blue grama. in. ee ee 5 
Penn sedge ~~-.-.-_--.--______ 8 
acter Heat C, *LmD, *LmE 
Lint pArt eee Silty. Favorable _------------ 2,550 | Western wheatgrass _---_-----_ 20 
Norma] .__--~_- 2,200 | Needleandthread ~--------_---_ 15 
Unfavorable 1,850 | Green needlegrass ~--_--------_ 10 
Prairie junegrass ~--_-.-_..-__ 10 
Blue g@rama -to.22o sen scene 10 
Penn. sedge: 22-22sss-c4oss22220' 5 
Mandan part —_------ Silty. Favorable _---__------- 2,350 | Western wheatgrass ___._______ 26 
Normal _--------~- 2,050 | Needleandthread ~_-_--._-.-_-_ 15 
Unfavorable 1,750 | Blue grama —~--~--____~---_____ 18 
Green needlegrasg _____________ 7 
Prairie junegrasg ~-....._.____ 5 
Lohler . 
Lis “ot oe eee eee SES Not classified 
Makoti: 
Wal tet tee tated Silty. Favorable _------------~ 2,550 | Western wheatgrass __-________ 20 
Normal _----~--~ 2,150 | Needleandthread 15 
Unfavorable 1,750 | Green needlegrass 10 
Prairie junegrass 10 
Blue grama ~_--___--_______ 10 
Kentucky bluegrass _...________ 5 
Penn sedge ~-___.--.-________ 5 
Mandan: 
dA, MdB, MdC __-~-_-_- Silty. Favorable _.--.-------- 2,850 | Western wheatgrass ___________ 25 
Normal 3'0B0 | Needleandthread -.----_-.--- 15 
Unfavorable ---.------ 1,750 | Blue grama —-__-_--Lo0___ 13 
Green needlegrass T 
Prairie junegrass 5 
M land: 
Pee slate ty tar tibet Wet meadow. Favorable _--.-.--- 6,400 | Big bluestem _------___________ 30 
Normal _______~_-_---- 6,800 | Indiangrass —~_-_- 20 
Unfavorable 5,200 | Switchgrass _______ 10 
Prairie cordgrass 10 
Reed canarygrass ~_.-____-~-__ 10 
Max: 
MgBs.2eicesee cess ce Silty. Favorable _.-.--------- 2,650 | Western wheatgrass --------_-- 20 
Normal 2,250 | Needleandthread ~___---___---_ 15 
Unfavorable 1,850 | Green needlegrass ~_-_--------_ 10 
Blue grama —_-----__-__-_.---__ 10 
Prairie junegrass ~._____-----_ 10 
Kentucky bluegrass _-..----~--- 5 
Penn sedge ~-_-------~_------- 5 
Peete Silt Favorable 2,650 | Western wheatgras 20 
Seer e ee ee ilty. avor' Seehesass oe x nw eres 
eree é Normale eeo2. 31950: |: Needleandthread ©... 20.2.2 0Lco 15 
Unfavorable 1,850 | Green needlegrass ~--._-.------- 10 
Prairie junegrass __------------ 10 
Blue grama —..--_----------_-- 10 
Kentucky bluegrass ~~--------_ 5 


Penn sedge ~------------------ 5 


MC LEAN COUNTY, NORTH DAKOTA 


TABLE 4.—Range productivity and composition—Continued 


Soil and map symbol 


Bowbells part ~----_-_ 


Zahl part ----------- 


*MIC, *MID: 


Max farti..useccc5-e 


Zahl part ------_--_- 


Niobell: 
+NbA, ™NbB: 
Niobell part 


Williams part ------- 


Noonan: 
7NmB, *NmO: 


Noonan part —~-----~_ 


Range site 


Silty. 


Thin upland. 


Silty. 


Thin upland. 


Claypan. 


Potential production 


Kind of year 


Favorable _.___-_____-_ 
Normal _-------------- 
Unfavorable 


Favorable _-__---._---_ 
Normal ___---__-- 
Unfavorable 


Unfavorable 


Favorable ___-_-----_-_ 
ormal 
Unfavorable 


Favorable --------_~_~_ 
Normal ~-------~------ 
Unfavorable 


Favorable ------._----- 
Normal oo 


Favorable __._-_------ 
NGPA ass knee eau 


Favorable _-_-___------ 
Normal _-__-_-_________ 
Unfavorable 


Common plant name 
Dry weight 
Lhefao 
2,800 | Western wheatgrass ~-------___ 
2,400 | Needleandthread ---~-------_ i! 
2,000 | Green needlegrass ~-.-----._--_ 
Blue (aia (222 ee ks e] 
Kentucky bluegrass ~ ~-----.__ 
Penn sedge ~--_------------___ 
2,300 | Little bluestem ~----_-_-_______ 
1,900 | Western wheatgrass ...________ 
1,500 | Needleandthread ~----____.____ 
Sideoats grama ~-------.-.-___ 
Plains muhly sncoscs4-cn cnc. 
Poreupinegrass ~--------.-----~ 
Blue grama --------~----_---- 
Penn sedge _~-----_.---_-____- 
2,650 | Western wheatgrass ----._-_-- 
2,250 | Needleandthread __ © 
1,850 | Green needlegrass — E 
Prairie junegrass ~___________-- 
Blue grama —~------_-_--__-_--_ 
Kentucky bluegrass _--.-.._.--- 
Penn sedge ~------_~_---___--- 
2,300 | Little bluestem ~.-__.---___-___ 
1,900 | Western wheatgrass .__________ 
1,500 | Needleandthread —~_________-___ 
Sideoats grama ~___-_.___-____ 
Plains muhly ~--___-_____-.-__ 
Porcupinegrass ~-.-_-..------~_ 
Blue grama ~---.___________ 
Penn sedge ~_~-_-~---__-__---____ 
2,300 | Western wheatgrass _....-----_ 
1,900 | Needleandthread ______________ 
1,500 | Green needlegrass _.___.---.-._ 
Prairie junegrass ~____----____ 
Blue grama —_~__-__-_--------- 
Kentucky bluegrass _._.__-.-----_ 
2,650 | Western wheatgrass ...-__--_._ 
2,150 | Green needlegrass __.----_-_-__ 
1,750 | Needleandthread 
Blue grama —~----____~----__-__ 
Kentucky bluegrass 
2,850 | Western wheatgrass ~.--------_ 
1,950 | Needleandthread ---------~-_-- 
1,550 | Green needlegrass —-------.---_ 
Prairie junegrass ~-----------_ 
Blue grama —-~___-~----._._-_ 
Kentucky bluegrass ~-~------_- 
2,000 | Western wheatgrass 
1.650 | Green needlegrass 
1,200 | Needleandthread 


Blue grama —-_-------~.-------_ 
Prairie Junegrass _____----_____ 
Penn sedge 
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Compo- 
sition 


Pet 


102 


Soil and map symbol 


SOIL SURVEY 


TABLE 4.—Range productivity and composition—Continued 


Range site 


Miranda part 


f a 


Parnell: 
Pa, Pesce es Soe ee eos 


Parshall: 
PhA, PhB, PhC, PhD, 
PoA, PoB __.------------- 


Rm sassesessteLeesescas 


1RpoB, TRC: 
Roseglen part 


Thin claypan. 


Not classified. 


Wetland. 


Potential production 


Common plant name 


Kind of year Dry weight 
Lbs/ao 
Favorable __-___---~~--- 1,680 | Blue grama ____~.-.---_______ 
Normal _-.---- 1,400 | Western wheatgrass --------~--- 
Unfavorable 840 | Buffalograss __________-_-_____ 
Needleandthread -~..------~---- 
Saltgrass ~~ .-...----_-_-- 
Prickly peay \wccccau eco ee 
Favorable _---_-------- 2,100 | Green needlegrass ~-----------~ 
Normal] __------_------ 1,800 | Western wheatgrass ~--._-_---_ 
Unfavorable ~~-----_-- 1,550 | Little bluestem ____..______-___ 
Sideoats grama —__ S 
Blue grama —_________._____ 
Favorable __--_-------- 5,700 | Prairie cordgrass ~------------ 
ormal, 003) eens 5,200 | Northern reedgrass ____--______ 
Unfavorable ~--------- 4,800 | Reed canarygrass ~-.-_--.----_ 
Slough sedge —~-________-_____-. 
Favorable 2,600 | Prairie sandreed ~.-.------_.-- 
Normal 2,200 | Needleandthread ____________-- 
Unfavorable 1,800 | Western wheatgrass = 
Prairie junegrass ~___ a 
Blue grama —-._--_---~-__---- 
Penn sedge ~--.__..-.-.------- 
Favorable _-_-_-_------ 2,150 | Western wheatgrass ___._______ 
Normal .-.----..--=-- 1,800 | Green needlegrass 
Unfavorable __-----_-~- 1,450 | Blue grama —_______u__ 
Prairie junegrass 
Plains reedgrass 
Favorable .-__--_---___ 800 | Western wheatgrass 
Normal _._ f 600 | Blue grama —.---.-.--_- 
Unfavorable _--------- 400 | Sandberg bluegrass 
Prairie junegrass ________..____ 
Favorable _..__-_.___-_ 2,700 | Western wheatgrass ___________ 
Norhal co oe 2,300 | Needleandthread -.-__ ae 
Unfavorable ~_-------- 1,900 | Green needleprass — me 
Porcupinegrass ~_-. 2S 
Blue grama —~_-----_- em 
Kentucky bluegrass __ = 
Penn sedge __-.----.-______--- 
Favorable _-.---_---_-- 2,700 | Western wheatgrass _____.--___ 
Normal -__~ a 2,800 | Needleandthread ~- 
Unfavorable ~.--_--_-- 1,900 | Green needlegrass — 
Porcupinegrass ------.----- =< 


Blue grama 
Kentucky bluegrass 
Penn sedge 


Compo- 
sition 


Pet 


Soil and map symbol 


Tansem part ~-.----~~ 


Ruso: 


RSA; -ReAp ee ek 


TREB, 7 RIC, RxB: 
Ruso part 


Manning part ___--___ 


7RyC: 
Ruso part 


Wabek part -___---_-_ 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 4.—Range productivity and composition—Continued 


Range site 


Potential production 


Kind of year 


Dry weight 


Common plant name 


103 


Compo- 
sition 


Thin sands. 


Favorable .--_-__------ 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable _---_-------- 
Normal 


Favorable _--------~-~- 
Normal 
Unfavorable ~-.------- 


Favorable _-___---_---- 
Normal 
Unfavorable 


Favorable _-.._---_--__ 
Normal 
Unfavorable 


Favorable _...-------_— 
Normal 


Unfavorable 


Lbs/ae 


2,550 
2,150 
1,750 


2,400 
2,100 
1,800 


2,400 
2,100 
1,800 


2,150 
1,800 
1,450 


1,800 
1,500 
1,200 


2,100 
1,800 
1,500 


Western wheatgrass 
Needleandthread 

Green needlegrass 
Porcupinegrass 
Blue grama 
Kentucky bluegrass 
Penn sedge 


Needleandthread 
Prairie sandreed 
Western wheatgrass 
Penn sedge 
Blue grama _-- 
Threadleaf sedge 


Needleandthread 
Prairie sandreed 
Western wheatgrass 
Penn sedge 
Blue grama 
Threadleaf sedge 


Needleandthread 
Prairie sandreed 
Blue grama 
Western wheatgrass 


Prairie junegrass ~--_____---___ 


Green needlegrass 
Penn sedge 


Needleandthread 
Prairie sandreed 
Western wheatgrass 
Penn sedge 
Blue grama 


Needleandthread 


Blue grama —--_-.-_--__...-____ 


Plains muhly 
Western wheatgrass 
Prairie junegrass 
Red threeawn 
Threadleaf sedge 


Prairie sandreed 
Needleandthread 
Sand dropseed 
Western wheatgrass 


Blue grama —~--~-----..----_.__ 


Penn sedge 


Green needlegrass 
Western wheatgrass 


Pet 
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TABLE 4.—Range productivity and composition—Continued 


— 


Potential production 


Soil and map symbol Range site Common plant name 
Kind of year Dry weight 
Lba/ao 
Straw 
Gi a es 2S ee Silty Favorable _-._--_-----~ 2,250 | Western wheatgrass ~--------_- 
Normal ---------------~ 1,950 | Needleandthread ~------------- 
Unfavorable ~--------~ 1,650 | Green needlegrass ~------------ 
Little bluestem ____.----_--_--- 
Prairie sandreed ~------___---- 
Blue grama —~---~-~-----~-~---_ 
se oo Overflow. Favorable ---._-------- 3,000 | Big bluestem ~----_--_------__- 
Normal ___-------_---- 2,600 | Green needlegrass ~_----_-_.--... 
Unfavorable ~--------- 2,200 | Western wheatgrass —--_-__-___ 
Needleandthread W~--~------~.-- 
Blue grama —--~-_-------.----- 
Telfer 
TGs 
Telfer part __--...--- Sands Favorable 2.500 | Needleandthread ~_--------_--- 
Normal 2,100 | Prairie sandreed ______-----_-- 
Unfavorable —~--------- 1,700 | Western wheatgrass __----__-._ 
Blue grama —~.--~--_...-----_--- 
Sand dropseed ~~-__-__-_-___-- 
Sand bluestem —_ = 
Little bluestem a 
Penn sedge ~~-.------_--...--- 
Lihen part -----.---- Sands. Favorable _-_---------- 2,600 | Prairie sandreed ~----_..--__-. 
Normal _------- 2,200 | Little bluestem ~...._-_-___-_.___ 
Unfavorable 1,800 | Sand bluestem ~-____-_________ 
Big bluestem ~----_--.-__-_~___ 
Needleandthread ~_______-_.___ 
Tonka: 
Tp: 
Tonka part ~--------. Wet meadow. Favorable _------------ 4,000 | Slim sedge ~------.-_--__--_-___ 
Normal _..-----~------ 8,400 | Woolly sedge ----~_..------.__ 
Unfavorable 2,800 | Fescue sedge _----.___________.. 
Baltie 7USh coca eee bene 
Common spikesedge _-______-~__ 
Northern reedgrass -.-------.__ 
Prairie cordgrass ~-.-_------__ 
Parnell part --------- Wetland. Favorable .------------ 5,700 | Prairie cordgrass --.-__------._ 
Normal __------------- 5,200 | Northern reedgrass __._--__-___ 
Unfavorable 4,800 | Reed canarygrass ~~__..-----__ 
Slough sedge -------___-----___ 
Switchgrass --..-------_-_---._ 
Trembles: . 
Th mou ote caso eceee Not classified. 
Vebar: 
*VwC: 
Vebar part ---------. Sandy. Favorable __-------~.-- 2,300 | Needleandthread ~_.------_---~ 
Normal 2,000 | Prairie sandreed ~----___------ 
Unfavorable ~-----~--- 1,700 | Western wheatgrass ~_____---_- 
Blue grama —_-.-----~____--__. 
Prairie junegrass ----__-.-_--_- 
Penn sedge ~_-------.____---_- 
Williams part -------- Silty. Favorable _-_-------.-- 2,350 | Western wheatgrass ~-____-_--- 
Normal —~_ _ 1,950 | Needleandthread -------------- 
Unfavorable ee 1,550 | Green needlegrass ~---_.------_ 
Prairie junegrass ___ 
Blue grama —~.----- 
Kentucky bluegrass ~--.-___-__- 


Compo- 
sition 


Pet 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 4.—Range productivity and composition—Continued 


Soil and map symbol 


Wabek: 
7WaB,?WaD: 
Wabek part 


Max part 


Zahl part 


>WbB, *WbD 


Williams: 
WIB, WmA, WmB, WrB - 


*WoA, *WoB, *WoC: 
Williams part 


Bowbells part 


1WoB: 
Williams part 


Range site 


Very shallow. 


Silty. 


Thin upland. 


Very shallow. 


Silty. 


Silty. 


Overflow. 


Silty. 


Potential production 


Common plant name 


Kind of year Dry weight 
Lba/ae 
Favorable ____-----_-- 800 | Needleandthread --_--_-_-_-__-~ 
Normal ~---._-- 700 | Blue grama —----__~ = 
Unfavorable 600 | Plains muhly _------~ 
Western wheatgrass —_ 
Prairie junegrass —____ = 
Red threeawn -~-__ z 
Threadleaf sedge .___--__-_-__ 
2,650 | Western wheatgrass 
2,250 | Needleandthread _-_-______ 
1,850 | Green needlegrass -_------ 
Prairie junegrass ~_---_-- 
Blue grama ~~~------~----- 
Kentucky bluegrass 
Penn sedge ~--_~-_-_-__------- 
Favorable _-----------_ 2,300 | Little bluestem ~___-___--______ 
Normal] ~__-.-__ 1,900 | Western wheatgrass ___________ 
Unfavorable 1,500 | Needleandthread ~_____--______ 
Sideoats prama —___._-----.._-_ 
Plains muhly ~--~____---_ 
Poreupinegrass ~__ 
Blue grama —_ 
Penn sedge -----..___----_____ 
Favorable _----_------- 800 | Needleandthread  -___--________ 
Normal _---~--- 700 | Blue grama ~-____.__------_-__ 
Unfavorable 600 | Plains muhly ~ --_-__--________ 
Western wheatgrass __ ‘s 
Prairie junegrass ____-. 2 
Red threeawn ~--.. ~~~ 
Threadleaf sedge ____---_______ 
Favorable ----__------- 2,350 | Western wheatgrass —.-----___ 
Normal ~-~------------ 1,950 | Needleandthread -__--- 
Unfavorable __________| 1,550 | Green needlegrass ___ 
Prairie junegrass ___ 
Blue grama —-.-___ 
Kentucky bluegrass —__ 
Other perennial grasses --._____ 
Favorable .---___----~_' 2,850 | Western wheatgrass -----..___- 
Normal 1,950 | Needleandthread ------_-______ 
Unfavorable 1,550 | Green needlegrass ~-_.--_______ 
Prairie junegrass ~~-------__-- 
Blue grama ~~~. ~~... 
Kentucky bluegrass __________-_ 
Favorable ------~------ 2,800 | Western wheatgrass —_--...__-- 
Norma): occ eee 2,400 | Needleandthread ~_~__--____--- 
Unfavorable ~__------. 2,000 | Green needlegrass ~--_._.-__--- 
Blue grama ~~ ~~--------___-_ 
Kentucky bluegrass ~_ 
Penn sedge -------__-__-_-.-_-_ 
Favorable _____-_---_.- 2,850 | Western wheatgrass ______-.-_ 
Normal: io scoe wate 1,950 | Needleandthread ~_---_----_-_-_ 
Unfavorable  --------- 1,550 | Green needlegrass 


Prairie junegrass 
Blue grama 
Kentucky bluegrass 
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lee S) 
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= 
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TABLE 4.—Range productivity and composition—Continued 


Soil and map symbol 


Range site 


Potential production 


Bowbells part -------- 


Zahl part ssceucseaek 


‘wtb: 
Wilton part ~-_-___--- 


Temvik part __--.---_ 


*WwC: 
Wilton part -.._------ 


Williams part ___-.-- 


2ZcE: 
Zahl part ------------ 


Silty, 


Thin upland. 


Silty. 


Silty. 


Silty. 


Thin upland. 


Kind of year 


Favorable __.---_._-__- 
Normal 


Favorable _-_----------- 
Normal 


Favorable _------------ 
Normal 
Unfavorable 


Favorable ------------- 
Normal .--- 
Unfavorable 


Favorable _-------_---- 
Normal 
Unfavorable 


Favorable __ 
Normal _-.- 
Unfavorable 


Favorable ~------~----- 
Normal 
Unfavorable 


Favorable _----~------- 
Normal 


Common plant name 


Dry weight 
Lba/ac 
2,800 | Western wheatgrass —---.------ 
2,400 | Needleandthread ~------------- 
2,000 | Green needlegrass ~-.-_--__-..- 
Blue gram. is. oe bese 
Kentucky bluegrass ~--.---.--_ 
Penn S@dR6 2c ounce aves eek 
2,800 | Little bluestem ~-----..-------- 
1,900 | Western wheatgrass ____.--____ 
1,500 | Needleandthread -------_-----~ 
Sideoats grama -~---_____--~-_ 
Plains muhly —-_ = 
Poreupinegrass = 
Blue grama o-oo ees 
Penn sedge ~-~---------------~- 
2,700 | Western wheatgrass ._--_---_-- 
2,300 | Needleandthread ___..---___-__ 
1,900 | Green needlegrass ~-______._-__ 
Prairie junegrass ~_______-_-__ 
Blue grama __--~--------------_ 
Kentucky bluegrass ____--__-___ 
Penn sedge ----~----_._-_---.__ 
2,700 | Western wheatgrass ~-.------- 
2,300 | Needleandthread _____.____ > 
1,900 | Green needlegrass ~-____---.--_ 
Prairie junegrass ~-__-_---_-~_ 
Blue grama —_---~----------_-_- 
Kentucky bluegrass -.---.-----_ 
Penn sedge ~-----~----------_ 
2,600 | Western wheatgrass ._....---__ 
2,200 | Needleandthread _~-____._---___ 
1,800 | Green needlegrass ~-_____--_.._ 
Prairie junegrass ~----------__ 
Blue grama __---------.------_ 
Kentucky bluegrass -----....--_ 
Penn sedge ~------_-_-__-_._-__ 
2,700 | Western wheatgrass ____------ 
2,300 | Needleandthread ~--___-_-.-_-_ 
1,900 | Green needlegrass ~---.----_-. 
Prairie junegrass _.___-_-______ 
Blue grama ~__--_-_-___-__-___ 
Kentucky bluegrass __-._._---___ 
Penn sedge ~----~--_.-_-______ 
2,350 | Western wheatgrass _____-___--_ 
1,950 | Needleandthread  ~_-___________ 
1,550 | Green needlegrass _____________ 
Prairie junegrass 
Blue grama __-_______ 
Kentucky bluegrass ~--.-_._____ 
2,300 | Little bluestem ~-.----------_-_ 
1,900 | Western wheatgrass __ =a 
1,500 | Needleandthread ~___~ a 


Sideoats grama —-__ ans 
Plains muhly —.- meat 
Porcupinegrass —_ pay 
Blue grama ----- ee 
Penn sedge 


Compo- 
sition 


Pet 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 


Soil and map symbol Range site Common plant name canbe 
Kind of year Dry weight 
Lbs/ac Pet 
Cabba part ~_---_____ Shallow. Favorable __.._________ 1,700 | Little bluestem ~-_-_--..____-__ 20 
Norrial 22o5--ep en cesek 1,400 | Western wheatgrass ~----_---_- 20 
Unfavorable ~--.._~--- 1,160 | Prairie sandreed ~.-----------. 10 
Needleandthread ~-.----------_ 10 
Green needlegrass ~_-----~.---~ 5 
Plains muhly —----_----.___---~ 5 
Bluebunch wheatgrass ~_--_--_- 5 
1ZmE: 
Zahl part --..~------- Thin upland. Favorable _---.-------- 2,300 | Little bluestem —___-----_-.-___ 20 
Norma] _-_----___---- 1,900 | Western wheatgrass ~_-___-_-__ 10 
Unfavorable ~--..----- 1,500 | Needleandthread _ < 10 
Sideoats grama — _ 5 
Plains muhly ~~ is 5 
Poreupinegrass. — = 5 
Blue grama ~----- S 5 
Penn sedge __~~----~---------- 8 
Max part ___------_-- Silty. Favorable _-___-_------ 2,650 | Western wheatgrass ~_-__--_--_ 20 
Normal _-~.---~..----- 2,250 | Needleandthread ~--~-~-------~ 15 
Unfavorable ~____---_- 1,850 | Green needlegrass ~-----------_ 10 
Prairie junegrass _-__._--_------ 10 
Blue grama. 2222+. -42 4S 10 
Kentucky bluegrass ___.-_---~__ 5 
Penn sedge ~---------~--..-.-- 5 
1ZpE: 
Zahl part -_-----___-- Thin upland. Favorable _-_._-_----_- 2,800 | Little bluestem _---.-___.-_-_._ 20 
Normal __.~----------- 1,900 | Western wheatgrass ___________ 10 
Unfavorable ~-------__ 1,500 | Needleandthread ~----_--_-____ 10 
Sideoats grama —~----------~-_ 5 
Plains muhly 5 
Porcupinegrass 5 
Blue grama — ---_---_____-~---__ 5 
Penn sedge ~--_-------------._ 8 
Max part _--..------- Silty. Favorable _--------~--- 2,650 | Western wheatgrass ____-_-_-__ 20 
Normal ~~----------__- 2,250 | Needleandthread -----.---.---. 15 
Unfavorable ~------_-_ 1,850 ) Green needlegrass ~_.__--..____ 10 
Prairie junegrass ~----------_- 10 
Blue grama —-__--.-_-_------_- 10 
Kentucky bluegrass ___-----_~_ 5 
Penn sedge  -.--..-._..----.- 5 
Parnell part ----.---- Wetland. Favorable _-_-.-------- 5,700 | Prairie cordgrass -..___-.-..__~ 30 
Normal _-~.___-----_-- 5,200 | Northern reedgrass ____------_- 20 
Unfavorable ~-------_. 4,800 | Reed canarygrass -____.-.--_~ 20 
Slough sedge __--.____.---____-_ 10 
Switchgrass ~~ ------_-_______ 5 
12wC: 
Zahl part -----.------ Thin upland. Favorable __--.-------- 2,800 | Little bluestem -._.___---______ 20 
Normal ~_--------~---- 1,900 | Western wheatgrass _ - 10 
Unfavorable ~~-------- 1,500 | Needleandthread __ e 10 
Sideoats grama = 5 
Plains muhly —~~ na 5 
Porcupinegrass = 5 
Blue grama __ = 5 
Penn: sedg@ inc. nouns nn ek 8 
Williams part ------__ Silty. Favorable _------------ 2,350 | Western wheatgrass _-...___--_ 25 
Normal _-..-_- 1,950 | Needleandthread ____-_-_____-- 15 
Unfavorable 1,550 | Green needlegrass _._------.--_ 7 
Prairie junegrass ____-_--_-_-__ 5 
Blue grama __-~-____~~----..-- 13 
Kentucky bluegrass ~----_.---- 5 


>This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 
behavior characteristics of the mapping unit. 
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munity on well managed rangeland. These include 
grasses, forbs, and woody plants. Composition of each 
species or group is presented in terms of the percent 
of dry weight of the total annual production of all 
plant species. The proportion of this production that 
is useable as forage depends on the kinds of grazing 
animals. All of the production is normally not utilized. 


Wildlife ° 


This section describes the wildlife of McLean County 
and the opportunities for hunting and fishing. Wildlife 
and fishery resources play a significant role in pro- 
viding a stimulus for outdoor activities. These re- 
sources also contribute to the economy of the county. 

Fish and wildlife numbers have been reduced sub- 
stantially since presettlement. The species composition, 
however, is still somewhat similar. Habitat is available 
for a wide variety of species. 

Birds, such as wild geese and sandhill cranes, have 
been replaced to some degree by farm game species, 
such as ring-necked pheasant and gray partridge. 
Mammals, such as the elk and bear, have not been 
replaced by other wild species.. 

The most important game species in the county are 
ducks, geese, pheasant, gray partridge, sharp-tailed 
grouse, and white-tailed deer. Mourning dove, cotton- 
tail rabbit, and fox squirrel are underutilized game 
species. The fur bearers, red fox, jackrabbit, mink, 
muskrat, and raccoon, provide income and an im- 
portant source of winter outdoor recreation. 

In 1970 about 3.5 percent of the statewide small 
game hunting was in McLean County. During the 
same year hunting in the county yielded less than 1 
percent of the statewide harvest of sharp-tailed grouse, 
about 3.5 percent of the gray partridge, 4 percent of 
the pheasant, 5.5 percent of the cottontail rabbit, and 
less than 0.5 percent of the tree squirrel. McLean 
County ranks tenth in the State in waterfowl harvest, 
sixth in duck harvest, and eighteenth in goose harvest. 

The annual harvest of antelope is less than 50, and 
the annual harvest of white-tailed deer averages more 
than 500. 

Fishing waters are plentiful in McLean County. 
Fish are abundant in Lake Sakakawea, Lake Audubon, 
and the Missouri River. Fishing is also provided in 
other lakes, such as Strawberry Lake, Crooked Lake, 
Brush Lake, and in artificial impoundments, such as 
Yanktonai Dam, Raub Dam, and Conklin Dam. Access 
is excellent to most of these fishing waters. 

A number of private farm ponds are used for fish- 
ing in the county. There is some potential for addi- 
tional private ponds. 

The most commonly sought fish are northern pike, 
walleye trout, catfish, bass, bluegills, perch, and bull- 

eads. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the development of water impoundments. 
The kind and abundance of wildlife that populates an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 


*By ERLING B. Popout, biologist, Soil Conservation Service, 
Bismarck, N. Dak. 
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missing, inadequate, or inaccessible, wildlife will either 
be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by properly managing the existing plant cover, 
ane 2 fostering the natural establishment of desirable 
plants, 

In table 5 the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be 
used in (1) planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife; (2) 
selecting soils that are suitable for creating, improv- 
ing, or maintaining specific elements of wildlife habitat ; 
(3) determining the intensity of management needed 
for each element of the habitat; and (4) determining 
areas that are suitable for acquisition to manage for 
wildlife. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or main- 
tained in most places. Moderate intensity of manage- 
ment and fairly frequent attention are required for 
satisfactory results. A rating of poor means that 
limitations are severe for the designated element or 
kind of wildlife habitat. Habitat can be created, im- 
proved, or maintained in most places, but management 
is difficult and requires intensive effort. A rating of 
very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe, 
and that unsatisfactory results can be expected. Wild- 
life habitat is impractical or even impossible to create, 
improve, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly de- 
scribed in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, wheat, oats, 
barley, and sunflowers. The major soil properties that 
affect the growth of grain and seed crops are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, slope, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are 
also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are wheatgrass, bluegrass, 
switchgrass, bromegrass, clover, alfalfa, trefoil, and 
crownvetch. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water 
capacity, wetness, surface stoniness, flood hazard, and 
slope. Soil temperature and soil moisture are also 
considerations. 

Wild herbaceous plants are native or naturally es- 
tablished herbaceous grasses and forbs, including 
weeds, that provide food and cover for wildlife. Ex- 
amples are bluestem, goldenrod, beggarweed, poke- 
weed, partridgepea, wheatgrass, and grama. Major 
soil properties that affect the growth of these plants 
are depth of the root zone, texture of the surface 


MC LEAN COUNTY, NORTH DAKOTA 


layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. 

Shrubs are bushy woody plants that produce fruits, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Examples are chokecherry, juneberry, prairierose, 
and snowberry. 

Major soil properties that affect the growth of 
shrubs are depth of the root zone, available water 
capacity, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, ex- 
clusive of submerged or floating aquatics. They 
produce food or cover for wildlife that use wetland as 
habitat. Examples of wetland plants are smartweed, 
rushes, sedges, reeds, saltgrass, cordgrass, and cattail. 
Major soil properties affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. 

Shallow water areas are bodies of surface water 
that have an average depth of less than 5 feet and are 
useful to wildlife. They can be naturally wet areas, or 
they can be created by dams or levees or by water- 
control devices in marshes or streams. Examples are 
muskrat marshes, waterfowl] feeding areas, wildlife 
watering developments, beaver ponds, and other wild- 
life ponds. Major soil properties affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas 
are to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of croplands, pastures, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild her- 
baceous plants. The kinds of wildlife attracted to 
these areas include pheasant, meadowlark, field spar- 
row, killdeer, cottontail rabbit, and red fox. 

Wetland habitat consists of water-tolerant plants in 
open, marshy, or swampy shallow water areas. Ex- 
amples of wildlife attracted to this habitat are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland habitat consists of wild herbaceous 
plants and shrubs on range. Examples of wildlife 
attracted to this habitat are antelope, white-tailed 
deer, mule deer, sharp-tailed grouse, horned lark, 
meadowlark, and lark bunting. 


Recreation 


McLean County has a number of developed recrea- 
tion areas. Good facilities are available for play areas, 
picnic areas, and camp areas. Additiona] development 
of paths and trails is needed. The need will increase 
as tourist use of the area increases. 

Public land is also available for many recreation 
activities in the county. It is largely owned by the 
Department of the Army and the Department of 
Interior. 

The soils of the survey area are rated in table 6, 
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according to limitations that affect their suitability 
for camp areas, picnic areas, playgrounds, and paths 
and trails. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and ac- 
cessibility of the area, size and shape of the area and 
its scenic quality, the ability of the soil to support 
vegetation, access to water, potential water impound- 
ment sites available, and either access to public sewer- 
lines or capacity of the soil to absorb septic tank 
effluent. Soils subject to flooding are limited, in vary- 
ing degree, for recreational use by the duration of 
flooding and the season when it occurs. Onsite assess- 
ment of height, duration, and frequency of flooding is 
essential in planning recreational facilities. 

In table 6 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil prop- 
erties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by 
planning, design, or special maintenance. Severe means 
that soil properties are unfavorable and that limita- 
tions can be offset only by costly soil reclamation, 
special design, intensive maintenance, limited use, or 
by a combination of these measures. 

The information in table 6 can be supplemented by 
additional information in other parts of this survey. 
Especially helpful are interpretations for septic tank 
absorption fields, given in table 8, and interpretations 
for dwellings without basements and for local roads 
and streets, given in table 7. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils for this use have mild slopes and are not wet or 
subiect to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs 
rainfall readily but remains firm, and is not dusty 
when dry. Strong slopes and stones or boulders can 
greatly increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use ‘as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and park- 
ing areas. 

Playgrounds require soils that can withstand in- 
tensive foot traffic. The best soils are almost level and 
are not wet or subject to flooding during the season of 
use. The surface is free of stones or boulders, is firm 
after rains, and is not dusty when dry. If shaping is 
required to obtain a uniform grade, the depth of the 
soil over rock should be sufficient to allow necessary 
grading. 

The design and layout of paths and trails for walk- 
ing, horseback riding, and bicycling should require 
little or no cutting and filling. The best soils for this 
use are those that are not wet, are firm after rains, are 
not dusty when dry, and are not subject to flooding 
more than once during the period of use. They should 
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TABLE 5.—Wildlife 


(See text for definitions of “good,” “fair,” “poor,” and “very 


Sojl and map symbol | 
Grain and seed Grasses and Wild herbaceous 
crops legumes plants 
Aquents: 
P@iecseuolielaceneeetenoue Very poor __---_ Very poor __-__- Paik ote cea ee 
Aquolls 
Afiecdsat seh coeeet es See Very poor _____- Very poor ---_~. Very poor -~-_--|..- 
Arnegard: 
AVA: xatee tos el oe es Good —-~------- Good -.--._---- Good __--------]-.- 
ArB, ArC ~W.---------------- Good _------_-- Good —--~------ Good ~~-~-.-~--|-_- 
Banks: : 
Ba. ainmissac san ee Poor: 22-45 22025 Mair 2o22-2ass2 Fair ~~-----___|___ 
| ae Palit 22 osesnsc8 Good ___W.----- Pain 220 eee foo. 
Bowbells: 
BoA sac ee es see oes Good ~--------- Good ---------- Good ~------~--|___ 
1 BsB; 
Bowbells part ~_-_._-.--__ Good ~-------~_ Good ~.-------- Good —___---_-~_|___ 
Williams part ---------_. Good ---------- Good ---~------ Good ~.__-_-~--].__ 
Bowdle 
BWA tee rt Pair’ soscckcecs Pair. 2acacscecy Good ~~ --------]___ 
> ByB: : : 
Bowdle part ~.----------_ Fair —-----._-- Fair ---------- Good ~-~_-_-~~-|___ 
Stady part -----_---_---_- Fair: -.--+s--u- Fair ---------- Good ~-~----~--|-_- 
1 ByC: ;: 
Bowdle part ~_.----..---- Poor ---------- Fair ~--------- Good ---.-_-~--|._. 
Stady part ---------__-_- Poor ~.-----.-- Fair ---------- Good ~~--_-----|-__ 
Cabba: 
4 Gab. etek ae Very poor _-____ Very poor ~___-. Fait? :222222-2-2|5_2: 
SbF; 
Cabba part ---.-.-------- Very poor -_-_-_ Very poor -___-_ Pair) coesncesse |e 
Shale outcrop part. 
Cohagen: 
*ChD: . 
Cohagen part ~-__-------- Poor —~-------- Fair ---------- Fair® 222s} ove 
Vebar part -------_-___-__ Poor ____--~--- Fair ---------- Good ~-----~---|-_- 
1 ChE: 
Cohagen part ~---_----~-- Very poor -_-.-- Very poor ------ Fair —--------~-|.__ 
Vebar part -----.-----.--- Very poor -_---- Very poor —----- Fair® 2scsbe cas) b4 
Colvin: . 
CO Rese ERI Poor -~---~-~--- Fair: 22) 422 2se Fair®’ 222228 oo fens 
Dimmick: 
‘Dm se eateeboweeeck eet ee Very poor --..-. Poor ~-~------- Poor ~~-----~~_]|.-_ 
Divide : : 
Dye foo oe ko ee Fait jie ncsss) Fair ---------- Good ~_~_____-_|__- 
Falkirk 
FaA.oanceeceseee a es Good ~--------- Good ~-----~.-- Good ~--_____WW|--- 
FaB? coccis2c8 eee Pair’ --220a252 Good ~_~-------- Good ~~---.-~-.|-_- 


Potential for habitat elements 


Coniferous 
plants 


Hardwood 
trees 


habitat potentials 
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poor.” Absence of an entry indicates that the soil was not rated] 


Potential for habitat elements—Continued 
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Shrubs 


Wetland Shallow water 
plants areas 
Fair. c2-pe22c 2c. Good ~--------- 
Good ~_-------~~- Good ___---___- 
Poor  -.-..------ Very poor —-__-- 
P66” cameos Very poor -___-- 
Very poor -__---_ Very poor ____-- 
Very poor —____~- Very poor ~--_-- 
POO? ee sc ese Poor ~-~-~----- 
Poor 3222222 sn! Very poor ______ 
POO? a. 52 2oc Very poor —---_-_ 
Very poor ___-__- Very poor ~.-_-_ 
Very poor _______ Very poor ______ 
Poor. s2225222e25 Very poor ~--_-- 
Poor ~--~___---- Very poor ~-__-_ 
Poor ----_____-- Very poor -_---_ 
Very poor _______ Very poor ------ 
Very poor ___-___ Very poor ----_- 
Very poor ___.__. Very poor —----- 
Very poor --.--_- Very poor ----~- 
Very poor _____-__ Very poor —_-_.. 
Very poor ____-._ Very poor __.--- 
Good ~_--------- Good ~------~-- 
POOP owes eee Good ~--------- 
Wait ase ee Very poor —-__-- 
Poor J22a522--222 Very poor ______ 
POO? <222>-se055 Very poor _.-___ 


Openland 
wildlife 


Potential as habitat for— 


Woodland 
wildlife 


Wetland 
wildlife 


Very poor 


Very poor 


Very poor 
Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Rangeland 
wildlife 


Fair. 
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TABLE 5.—Wildlife habitat 
Potential for habitat elements 
Soil and map symbol 
Grain and seed Grasses and Wild herbaceous Hardwood Coniferous 
crops legumes plants trees plants 
TFbA: 
Falkirk part ---------------- Good ~~-------- Good ~-----.-- G00 ase co ee wc bec S Soe ee 
Max part _------------~------ Good ~_~-~----- Good ~----.---- (G00. ha oe waee ae ueaiueue aect at eeten ose 
1 FbB: 
Falkirk part --------------~-- Good ___-__---- Good ~_-.---_-- Good) 222-2526.) 2ooese Sa bd |s ote eet 
Max part —___-----------~--_- Good ~---_----- Good ___--__~-- Good) 2-2 55. 3) ce oe ce | te eee 
FRC: 
Falkirk part ---------------- Fait .2s2--i00- Good _.---.~--- Good * 2-222 t eles oe oe | 
Max part —----~----------~_- Fair 22o2sh5=%: Good _______~-- Good: 2eccc2edet 22 a ee es ce ee 
Farnuf: 
FIA, FfBvcenoncesoccc=e csc se Fair 22222: -23- Good -----~.--- Good! setececiec bee ee cecel or so ese 
Flasher 
FID) wiedwodesot moe Poor .2535ss5-5 Fait 20-seseshu Bain wodosesoss see sn nese te 
PIES occu ok ek aoueeetow des Very poor ---~-- Very poor —.-.. Bg mee ee RIC yates onan ee Soed ESSE A ETE OL OE 
Flaxton: . 
Fn; -FnB> Fn@: <oceeoteoeeteecse] Fait: ssc seseee Good —-..------ Good: caske Soss\ot cose neo Ae 
Fossum 
Fei etowsteeaeawe Ga Sol See Poor 2222222. Fair® cssceccsJu Fair, 2oceee nS basse ee | es 
Grail: 
Grd, Gab. cccchscdwcenccse eee Good 222 Good ~-~------- Pah Ud Sees ae ec Ge eee Le ee See cee 
Grano: 
Gi ee ee at Poor i2-s2enee Poor, ssscSaasce Poor. (scot este cet oes tet ote 8 oe 
Grassna: 
GoAb no) eet St oben Good __-------- Good: 22-25-52 Pair iocccce sce | ee eo [eae 
Hamerly: 
HeA ees eet ee oes Good ~---~----- Good ~-------~~ Good) nec 2 nso et beled ood ae eee eee oes 
Harriet: 
Harriet part ___-__---------- Poor _--~------ Poor 2222242452 Fait» s2e.o verses seers ee be 
Saline land part. 
Havrelon: 
Any Ho: Satesceseose8 ooo eee Good ..-.c-ees) Good ~--------- Fait' S225 25220 bie Ee OP er oS hk eS a 
Heil: 
He: ieee eet ee ae eaneeeees Poor asHnesenss POOP ocace acca Fait ase ceussss|sete woth ssec secs). sted 2 
Krem 
KBY esc secede Sek est Pair 2522 osu Good -------..- GOOdT ise e eee LL pe hn oe a 
Lallie: 
Uo. JS atceeseetst sable ese eee Poor: ~so-22-2-- Fait eeccocsute Goody 2o Sooo es |stats 
Lihen: 
LieBy) he@e eee ake Feit: oese 2 Fair 2.322.224 Good) ase os see ek ee oo en ss 
*LgE: 
Lihen part ~-------------__-- POOR: css oeseS Fair’ 2225.25 Good" -cee sesso ES ees ee 
Zahl part ~~ --_-----------_- Poor —---_-.--. Fair ~--------_ GOOG, asseenee se pecs eee ee SS tt i 
Linton: 
*LmB: 
Linton part _-.---------__-_- Good o2.-n.-n24 Good ~--------. POAT co a de he es Met eel 


MC LEAN COUNTY, NORTH DAKOTA 


118 


potentials—Continued 
Potential for habitat elements—Continued Potential as habitat for— 
Shrubs Wetland Shallow water Openland Woodland Wetl and Rangeland 
plants areas wildlife wildlife wildlife wildlife 
Fair —-__--..--. Pook sens see Very poor ~_---- Good! a hece a ee ee Very poor ~-_-- Good. 
Poor ~ ~~~ -.----- Poor ees Very poor ____-. Goodit  a- Sowell te SS ee Very poor --... Pair 
Fair cccecduesd PéOtsesencoeeee Very poor __._-. W868 ee oe Very poor -._-. Good 
Poor ~----._---- Poor —-------.-- Very poor .___-- Good cece sons eee SS Very poor -._-- Fair. 
BaP: oh as POO? xeecwcteen Very poor ______ 00d Se i ee eS see Very poor —_-- Fair. 
POOP. seecauccace Very poor --..--- Very poor .___-. Pair sceeaczseciece eee Very poor —_-~_ Fair. 
G00d -sesceeewe as] essen snessee S| ieee et tee Good) «2st 20 t | oas Secececseee| sce tee bebeue = Good 
Poor ~---------. Very poor __-__-- Very poor ____-- Pair scsccee22| ec ee Very poor -____ Poor 
Poor s22anecees< Very poor -__-.-. Very poor .___-- POOMr. 32s. ses=|s22oee5e2 2 ees Very poor .-_-- Poor. 
Pair: 2.52.5 ss Poor’ .22cesese22- Very poor __-__- Good) oo 2c 22 betes nt es Very poor —._-_ Fair. 
Pair’ 222-2 seac Good ~-~-------- Good __~_~----_ Pair 2122220424) 42025 te Good _-_~----- Fair 
Good ___-------- Poor ~------~--- Very poor __---_ Good? 2264-222 |se Sees oe Very poor -___-| Fair. 
Poor ~---------- Good ~---------- Good ~---~----- POOK 2 csses ses |ncnocecesees Ge Good ~----~--- Poor 
Good ~~~------~- Poor ~--_-------| Very poor —---.- Go0od).82252i52)sS2S sess cele Very poor _-__- Fair 
Pair cacecspwoet Fare gee cela Pale eect esses GOOR) Ao.cee tose eee eS Pail: seteseue Fair 
Very poor .__---_ Good ~----.--.-- Good -.-.--._-- Pode: cc eec eka lee ee See anne! Good ~~.-~---- Poor 
Good _____-_-___ Poor ~~ ~__~____ Very poor ___--- G00" : d=sesceccl ceemactedessee Very poor _____ Fair. 
Very poor --.._-- Good: AssS422cec3 Good sas 2cs3242< Poor 22h oes 3) ce eek Good ------_-- Poor 
FAY oece bed: POO cus cas becn5 Very poor ~-__~- (3000! i ee Very poor ___-- Fair 
Good __----_---- Good _________-_ Good ~---~----- Pair ne 2325 - cee Good __------- Good 
G00d ).2262 522 eod| con eo oe Sek ee ce see Fait 2 3ovessen | Secece the eed |pnon le sce eead Good 
GoOds meee Sofie). 3 Oost eee ees eee Wait once cb eel ee See oto ee ts Good 
Fair 22-22-28: Very poor _______ Very poor —-_---_ Fait. ous eeSe~|usceeet eee Le Very poor —-_-- Fair. 
PAP senauous one Poor ~~ -_-._--.- Very poor ______ Good ht ses |b oo ert Very poor _____ Fair. 


114 


Soil and map symbol 


Mandan part 


*LmC: 


Linton part 


Mandan part 


*LmD: 


Linton part 


Mandan part 


1LmE: 


Linton part 


Mandan: 


*MhC: 


Max part 


Bowbells 
Zahl part 


7MIC: 
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TABLE 5.— Wildlife habitat 


Potential for habitat elements 


Grain and seed Grasses and Wild herbaceous Hardwood Coniferous 
crops legumes plants trees plants 

Good __--_----_ Good ~-----~--- ait, eso eal ee ae oe Sa | 
Fair ---------.] Good ~-~-----.-. Rall Gonos cons ete he ne |e ee RS 
RelY 2 coe Good ~--------- Fait’ (oc sect coSlos ee cole 
Fair’ 22> .2s- Good ~--------- Pair c25 23525 [ve ee et ehh eS 
Pair’ -o-secec52 Good ~--------- Pair? 22032 Sood fests See en |e See ees 
Poor ~-------.- Fait s-s-s2e--2 PA ogo32 once eet cst al eetnwbeneeaeauce 
Poor ~~-----.-- Fair ---.------ PAT Soleo olde Gok ee cuicee ne Eo soe oteR ee 
Good ---------- Good ~--------- Pail! 23.2262 250 | eee eee A oe ees 
Good ---------- Good ~------_-_ Poor. = <s-225e22|o" 35 ee ce eo dene cea 
Good ~-------.- Good ~~-~------ Pair’ joensen 8 ben ee Sec oes ce sscess 
Good ----~------ Good ~----=---- Pair oso oe ecko e eee c ese et eee 
Fait wes eke Good ~--------- PAI accet esse a oo eee ee ae cites 
Poor ~---~----- Pair’ 2acclsecle Palit Sesotho |ccce seeteeseed 
Good ~------~-- Good ~--------- Good: 2222222222 Loo cess |eece cosas soeessses 
Fair “ssxesac-- Good ~---~.~--- W000; Sos Seco s ues on ted wetehndddo code eet ees 
Fair —------.-- Good ~_-------. GOON! 255 a Sette Enea gow eke bee Kee en eeoe aeeacoe 
Fair sscecse4.| Goad) .cedsss Good? 252) See |. so Lee eles a 
Pair .2ctec:o 523 Good ~_-.----~- ROO ce tee creator (eae SS eh eee ial lena 
Pair: .sosces-d55 Good —~~-------- O60 5A aoe eee es egadasceauebe Saceebebeeeees 
Fair —----_---- Good ~~-------- Goods. 4 35S ee ee ot Al cece ucesecs 
Poor iasccscesa= Fair ~------.-- Gad séocectue Saccce ected lap See Bees 
Fait'.--s2s22252 Good ~--~------ Fait ooo 2o5 0 Se |sos2 oooh eS 
Pair joo co ol (PAU pa cacaides CIO00 Goons peal 6 ook oa, 2 eee eeseaenn 
Good _.-~-.---~ Good Sss2.22 22 GOON scenes se eo ee 
Fair® 22e22-c225 Fair’ 222-2225. Good: 22cceveese| fos ete ce geu|seo see 
Good __-------- Good ~-~------ Good? -222-2-Se2|on 52k eee sk eee besoc cca eSast 
Poor’ 2532552225 Poor: 222252202] - Very poor: ea fs ee ee ee cee eS 
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Shrubs 


Very poor 


Very poor 


Very poor 


Very poor —___-__ 


Very poor 


Very poor 


Very poor 


Very poor 


Shallow water 


areas 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 
Very poor 


Openland 
wildlife 


Woodland 
wildlife 


Wetland 
wildlife 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Very poor 


Poor 


Very poor 


Very poor 


Very poor 


Rangeland 
wildlife 
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Soil and map symbol 
Grain and seed 
crops 
Miranda part ~---------__--- Very poor ______ 
>NmD: 
Noonan part ~--------------- Poor .csusosckes 
Miranda part —~------------_-- Very poor —.-___ 
Nutley: 
NFAY NIB. ceesocn eseceeskeebooU Poor ~--.-.-~__ 
Orthents 
OP Basie ase ke ed rae Very poor _--.__ 
Parnell: 
Pe, .aeet eee ee ene Poor ~_--~----- 
ee eee Very poor ----__ 
Parshall: 
PRA, PRB PNG) eee ae Faiy’ -o22-s225- 
PRD: 2cteeets xe os oS ee cee ee! Poor S2s2-=--<5 
POA POR wheter lve ee Good ~---..---- 
Regent 
RG eich 285 Snel the ee he re: Bair’ -cotcesscec! 
Rhoades: 
RNG! eilawccetelclswenecmeanoaese POOP coceeuees 
Riverwash: 
Rm, 
Roseglen: 
Ro. atosestseutel la ee Good ---------- 
*RpB: 
Roseglen part __-____-__--__--_ Good ~--------- 
Tansem part __-______-_------ Good ~-----~--- 
*RpC: : 
Roseglen part ~.---_---__---- Fair .---~.--~- 
Tansem part ____.___-.-_---- Good ~--------- 
Ruso: 
RsAy RZAc 2 So Fair ~~~ ---... 
2RItB: 
Ruse part: o.oo 2225 een Pair. 2-2 -codawe 
Manning part ~---_-__-_-------_ Fair -_-_------ 
PRC? ; 
Riise part: sewecc.wecdacee: Fair: ceccasecs 
Manning part ~--------_-_--_ Fair —~ -_-~_-_-- 
7 RxB: : 
Ruso part --.-----.------._. Fair t2scecces 
Manning part __-____________ Fair™.2222u252.3) 
TRyC: 
Ruso part ~~~. -___-______-_ Fair 22-22-23. 
Wabek part --__-.-----_-_--_ Poor ~--------- 


Potential for habitat elements 
Grasses and Wild herbaceous Hardwood Coniferous 
legumes plants trees plants 
Very poor —~-__-_ Wety poor 2s52 2} 2-3 a oe eee ee 
POOY sesseusus’ Very (00? 226s Lec oees ante cel So eee enca 
Very poor —-_--_ Very. poor 22222): < <2 - soc se ee oso oe a oe ee 
Fair ~---.----- POO? sui soos) ene se een speeches ee 
Very poor —_-_~_ Very poor. 2222) 3= 2 = =e ese cceceee sce eas 
POOr ‘ssseucacse Poor: ee 2 ove ee a ee 
Very poor -_---- Poor 2222 222 | eee eee tle oe ee ee 
Good ~--------- GO00 oo ceade an! eee satan ee cea deeretéaeeoeecem 
Good ----~----.- Good) 2 -s2tonue oe het cote cecees bee eu coe ek 
Good ~-..------ Good 2c5 203-35 soe eas tec eee. fis eee cece ceek 
Good ~----~---- Good: 2s se oso os ce ete cess 
Poor ---------~ Poor tere sesen esl fo ne See sas tL 
Good ---.~----- Pair \Gccssseees enue. tec ease css Pete leks sesselses 
Good ~--------- PAI ae oe ees ot ae ee el aes Se 
Good ~------.-~ Good -estetess: hoe on eee ee eee 
Good ~-------.- Fair® cneneetse-|22-— vec co ececen ell ose csesee le lek 


Good ~-~--~---- Good 
Good ~--------- Good 
Good ~~------~- Good 
Good ~--------- Good 
Good ~--------- Good 
Good ---------- Good 
Good ~~--~----- Good 
Good ---------- Good 
Poor ~-------~- Poor 
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Wetland 
Shrubs plants 
Very poor -_---~- Very poor ___---_ 
Very poor —-_-_-_ Poor ~_---~--~-- 
Very poor --.-_-_ Very poor _-____- 
eae tere eyes Very poor -___--- 
Very poor ~-.-.-- Very poor -._-.-- 
eee Se eee Good ~_--_------ 
Pie oe ote S Good ~_~__-___-. 
Palit -ctessskbuek Poor 22-5-2=2-2: 
Wait’ cesveuseeke, Very poor -.----- 
Fair: :os3s esos Poor 220555855 
Poor 22350 sees Poor ~_--------- 
Very poor ~---.-- Poor’ 2022222225. 
Pair) eseics2=-—— Poor csacessacee 
Fairs bascee2sueh Poor’ csc ot) ess 
Pair cocci -s< Poor: sce oec ae 
Mair coccect os Poor 2252252522 
Fair ~---------- POOP 2222 22--55.| 
Fair: ssciccu ses Poor -22.-.222-- 
Pair seecscseoee Poor ~~-~--___-- 
Poor "asenesiose= Very poor _______ 
Fair ~-~-------- Poor: 22. siese: 
Poor: .--t24-- ose Very poor ._____- 
Fair: css. scscc Poor joe esas 
Poor 22s ->- Sse Very poor —___.-- 
Pair? yet Poor 22s 2e55052 
Poor ~~~-~--~--~ Very poor ~-_--__ 


Potential as habitat for— 
Shallow water Openland Woodland Wetland Rangeland 
areas wildlife wildlife wildlife wildlife 
POOP obob ci eees Very poor —-_--|--------__-_____ Very poor —-_-- Very poor. 
Very poor —_____ POOR een ee eee Very poor —__-- Very poor. 
Poof 2s2224-4-5 |, Very poor .----/.--- 2-22 Very poor —-_-- Very poor. 
Very poor _-____ Poor 2. a2 oebas| ecb eee Very poor ____- Poor 
Very poor ~-.--- Very poor —----]._______~___-___ Very poor —---- Very poor. 
Good ~--------- Poor -22ss522_|4 0s sesececes sos Good. ~sesenese|ot scan usessescus 
Good ~--------- Very poor —----|.--------__-_--_ Good: <25.2.2-4|i25- a sewes castes 
Very poor —---.-- Good: 22223 |e ee Very poor ----- Fair 
Very poor ~----- Wait 2 2c2s2235|4 ie Beene Very poor ~-_-- Fair. 
Very poor -_____ Good) 2222252 |sor ee Very poor ----- Fair 
Very poor -.-.-- Palrccsecon sete te ee Very poor ~---- Fair. 
Poor ~.--------| POOR” cx ates mis deeNS Poor ~~ ----. Very poor. 
Very poor —----_ Good. sesh} eed cs Very poor _..-_| Fair. 
Very poor —----- Good) jsecossse eae ooceccsec Very poor —-.-- Fair. 
Very poor --__-_ Good. 2-2-2 255)20 see Very poor —---- Fair. 
Very poor ----__ Pay eae ee ee sie Very poor -__-. Fair. 
Very poor -_____ Good: j25 2 oe |E Very poor —___- Fair. 
Very poor ~--~-_ Good 6242 eebse se tee Very poor —-_-_ Fair. 
Very poor ---_-_ G00 ..o ats sense |o Soe ees ee Very poor ...._| Fair. 
Very poor —----_ Palit o2o2502 Re |e oe Se Very poor ----~ Fair. 
Very poor ____-- Geen, 235 3. oto ee al eae! Very poor ___-- Fair. 
Very poor -_-.__ Maite tosses seen ee Very poor ~-_-- Fair. 
Very poor ___-_~ GOO) won eee eee neta Very poor _._--| Fair. 
Very. poor -.- ==.) ‘Fair 2.222.222 |2oesose se -ee 2 ee Very poor -._--| Fair. 
Very poor __._-_ Good ~-~------ |------.---------] Very poor --.-- Fair. 
Very poor —_---- Poor <3 30a See oe Very poor ~---- Poor. 
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Soil and map symbol 
Grain and seed 
erops 
Seroco: 
SéD.  22ecnSeeke en cSaeutesssaeo= Very poor ____-- 
Sinai: 
Gntsnt oe seweueee not eee eos eee Fair .c2.23525— 
Straw 
a ee ee a Se Good ~--------- 
WEY ochre ene pee eee Poor sacecacess 
Telfer: 
ATIC: 
Telfer part --..------------- POOP 2centue! 
Lihen part ~-.--------------- Fair .2.2s<s.-5 
Tonka: 
*Tp: 
Tonka part ~-~-----.--~----_ Poor: 32s 
Parnell part ---------------- ‘Poors :2S5 SSeS 
Trembles: 
Dn his fees Soe ceseses: Fair ~.-------- 
Vebar: 
Ww: 
Vebar part ~----------------- Fait: “2ssscs<s-4 
Williams part ----_---------_ Fair -----..--- 
Wabek: 
1WabB: 
Wabek part __----------_-~_. Poor ~--------- 
Max part eaianecsn npn Good ~-----~--- 
Zanl pert cc coos ee oe ee Fair, osccseccen 
1WaD: 
Wabek part ~---------------- Poor —---~.---- 
Max part -~----------------_ Fair cceceesass 
Zall Part 2e0-2. eee eee. Poor «2 2euu2 SS 
2 WB. WhD o--n.o--- eee Poor ~_.-.----- 
Williams: 
WIB, WmA, WmB, WrB ~--------- Good ~.-------- 
TWoA: 
Williams part --------------- Good ~--------- 
Bowbells part -.---_-------__ Good _.--.--.-~ 
1WoB: 
Williams part --------------- Good ~-----~-~- 
Bowbells part --------------- Good ~_-.------ 
WoC: : 
Williams part ---_-------_--- Fait? (ecules 
Bowbells part --------------- Fair® o22ss72654 
*WoB: 
Williams part --------------- Good ~--------- 


Grasses and 
legumes 


Wild 


TABLE 5.—Wildlife habitat 


Potential for habitat elements 
herbaceous Hardwood Coniferous 
plants trees plants 
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Wetland Shallow water 
Shrubs plants areas 
Good ~----__---- Very poor —------ Very poor __-.-- 
Poeewecsolecetoses Poor -----------| Poor ~~------~- 
Good ~-------_-- Poor ----------- Very poor ~----- 
Fait eectesssaus, Poor: .csses 25 Very poor _____- 
Fair’ sxses-s2c5u. Very poor —-_--._ Very poor --__-- 
Good ~---------- Poor —----~---~- Very poor _-.-_- 
Poor seceosce Good ~---------- Good ~.-------- 
Poor sxsacehe css Good ~---------- Good —~----.--~- 
00d eho ok hee ae eee nae 
Very poor ~----~- Poor’ .225.-22-.-- Very poor __--_- 
Fair® cee! Poor s2esss.c-s2 Very poor —_--.- 
Poor —-------.-- Very poor ___-_-- Very poor ------ 
Poor. .s-2-nes--- Poor: 2222s css Very poor —----- 
Fair: s2s2.c2-2-5 Poor s.20o22225 Very poor ____~_ 
Poor 2a s-622--6 Very poor --_---- Very poor ------ 
Poor --.----~--- Very poor _____-- Very poor ------ 
Fair: 2cceset Very poor --_---_ Very poor —_--~_ 
Poor —---------- Very poor --_-_~- Very poor —--_-- 
Fair: os s-22-2c2 POOr 228i Very poor _----- 
Fair 2222 oso. Poor —---.-~____ Very poor ~--~~- 
Good ~-~-------- Poor: 22-3 22n8 Poor ~-~------- 
Pair cee. 22 Poor ~-~--~-_--_ Very poor -_---- 
Pair 2222. 22-55 POOP. 22 ens ne Very poor —.---_ 
Fair. 2s2-s2--2.5 Poor. 22620624 Very poor -----_ 
Paik ca8ecseence POOP “S222. 42-955 Very poor —_---_ 
Pair 22222-2 2c. Poor: asecsescs.- Very poor ------ 


Potential as habitat for— 


Woodland 
wildlife 


Openland 
wildlife 


Wetland 
wildlife 


Very poor _____ 


Very poor —~__-- 


Very poor 


Very poor —---- 


Very poor 
Very poor 


Very poor 


Very poor 
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Rangeland 
wildlife 


Fair. 
Fair. 
Good. 


Fair. 


Fair. 


Good. 
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TABLE 5.—-Wildlife habitat 


Potential for habitat elements 


Soil and map symbol : 
Grain and seed Grasses and Wild herbaceous Hardwood Coniferous 
crops legumes plants trees plants 
Bowbells part --------~-----~ Good ~------.-- Good ..-.~--~-- Good: £22255) ee a ee 
Zahl part ---.--------------- 1 Good! .v.xsscssec.| Good: os seee| oe bee eae 
Wilton 
W5A* cocdectwen ence keb ecu col Good ~--.~------ Good’ ..2.--222222). Pair’ 2222222252 |e cee cece beh eee censks 
7WtB: 
Wilton part ~---~-------~--- Good ~-----~--- 
Temvik part ~--------------- Good ~--------- 
*WwC: 
Wilton part _----.-----_----- Fair. 22s2c-22-5 Good __-----~.- ait! fou ctosess| sete sel So des se cee to cs eeccs 
Williams part ~----..-.------- Fair weeetsee ok Good __~---.-~. Good) 2. s3sse2S0 [ee ook ee et 
Zahl: 
AZeet 
Zahl part --------~~--------- 
Cabba part 


1 


mE: 
Zahl part 


Max part —----.-----_------- Poor ~--------- Good 
1ZpE: F 

DAW Darth dear ie Po0Or ooccnews Fair 

Max. part 2-22.06 225 0265-2 POOP We Fair 

Parnell part ~------------_-- Poor ~--_-_-... Poor 
1ZwC: 

Zahl: part: <s.22-2ses-s22s5-— Fain. 2222) 2553 Good -_- 

Williams part --------------- Fair .-------~_ Good -_-. 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


have moderate slopes and have few or no stones or 
boulders on the surface. 


Engineering ° 


This section provides information about the use of 
soils for building sites, sanitary facilities, construc- 
tion materials, and water management. Among those 
who can benefit from this section are engineers, land- 
owners, community officials and planners, town and 
city managers, land developers, builders, contractors, 
and farmers and ranchers. 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation 
Service using known relationships between the soil 
properties and the behavior of soils in various engi- 
neering uses, 


° DENNIS F. MEYER, area engineer, Soil Conservation Service, 
helped prepare this section. 


Among the soil properties and site conditions identi- 
fied by the soil survey and used in determining the 
ratings in this section are grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
and hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness characteristics, depth to a sea- 
sonal water table, slope, likelihood of flooding, natural 
soil structure or aggregation, in-place soil density, 
and geologic origin of the soil material. Where perti- 
nent, data about kinds of clay minerals, mineralogy of 
the sand and silt fractions, and the kind of absorbed 
cations were also considered. 

Based on the information assembled about soil 
properties, ranges of values may be estimated for 
erodibility, permeability, risk of corrosion, shrink- 
swell potential, available water capacity, shear 
strength, compressibility, slope stability, and other 
factors of expected soil behavior in engineering uses. 
As appropriate, these values can be applied to each 
major horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction 
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Potential for habitat elements—Continued Potential as habitat for— 
Shrubs Wetland Shallow water Openland Woodland Wetland Rangeland 
plants areas wildlife wildlife wildlife wildlife 
Fatt eat Poor —~----__---. Very poor -___-_ 5060 oe Loa ere Very poor —---- Fair. 
Fair ~~~ _--__-_ Poor safe 222552 Very poor ____.. G000) we ceee eed eon ee cee Very poor —__-- Fair. 
Pai Vateceneesnd POG? aecusrdiccass Very poor ______ Good". 23 oo ee |e cee es Very poor ----- Fair. 
Pair wecdseasce= Poov -saenccendan Very poor ______ Good, ss--22eee|io oa Very poor --_-- Fair. 
Fair -2-.+---- Poor —-------_-- Very poor ______| Good? vssseesos|no cu Very poor ...-- Fair. 
Pain: et st Poor: .-2----2-.2- Very poor —_____ Palit 222ceees do Ses Very poor —..-- Fair. 
Fair oso 220220 Poor __._--.--__ Very poor -_____ Good ~-~--~--~-}..- Very poor ___-- Fair. 
Fair: 22225222. Very poor ------_ Very poor —--____ Wait je26 Set| on es Very poor —_---. Fair. 
Fairy eto eS a et | ee es ee ed ee en Fair. 
Fair. <2.2.-----2 Very poor -----~- Very poor —--_.. Paint. 2-522 .052) 5222. oo se ha Very poor —-_-- Fair 
Poor ~ ~_.--._-- Very poor --_.--- Very poor —--.__ Paro oe | eh eet Very poor —-_-- Fair, 
Faire 2220 oo Very poor --_---- Very poor ----. 
Pair wsicseesesee. Very poor -------] Very poor ------ 
Poor’ 225222245 Good": <2. Good <2 3s 
Very poor ~----_ Good o2-2s-254|-22.2 2-22-5228 Very poor —_.-- Fair. 
Very poor --__-- Good 222s |osnees se Very poor _-___ Fair 


behavior characteristics of the mapping unit. 


and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to—(1) select po- 
tential residential, commercial, industrial, and recrea- 
tional areas; (2) make preliminary estimates pertinent 
to construction in a particular area; (3) evaluate 
alternate routes for roads, streets, highways, pipe- 
lines, and underground cables; (4) evaluate alternate 
sites for location of sanitary landfills, onsite sewage 
disposal systems, and other waste disposal facilities; 
(5) plan detailed onsite investigations of soils and 
geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of 
structures already built to the properties of the kinds 
of soil on which they are built so that performance of 
similar structures on the same or a similar soi] in 
other locations can be predicted; and (9) predict the 


trafficability of soils for cross-country movement of 
vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be 
well understood. First, the data are generally not pre- 
sented for soil material below a depth of 5 or 6 feet. 
Also, because of the scale of the detailed map in this 
soil survey, small areas of soils that differ from the 
dominant soil may be included in mapping. Thus, these 
data do not eliminate the need for onsite investigations 
and testing. 

The information is presented mainly in tables. 
Table 7 shows, for each kind of soil, ratings of the 
degree and kind of limitations for building site de- 
velopment; table 8, for sanitary facilities; and table 9, 
for water management. Table 10 shows the suitability 
of each kind of soil as a source of construction ma- 
terial. 
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TABLE 6.—Recreation 


[Terms that deseribe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” and 


“gevere’’] 
Soil and map symbol Camp areas Pienie areas Playgrounds Paths and trails 
Aquents: 
Ac iecaze senses Severe: floods ____-_-- Severe: floods _----_- Severe: floods _ -_-_ Severe: floods. 
Aquolls 
AP epuceeesoCoeeoe se. Severe: wetness -__--- Severe: wetness -~~-_ Severe: wetness -.--- Severe: wetness. 
Arnegard: ; : 
AtA AtBecceoe oe se Slight: -cusekee oS Ee) [1°90 ene re Moderate: slope _-_-___ Slight. 
AC S252 Seca es Slight ~------------___ Shghtoscs- cen a8 Severe: slope ~----___ Slight. 
Banks 
UBa, eo Ssecese sates Moderate: too sandy__| Moderate: too sandy-_| Moderate: too sandy-_| Moderate: too sandy. 
! 
OB Ot rk ea Slightsc2cu des lecessus Slight: s-s2s.--2s 2224) Slight -----.._________ Slight. 
Bowbells: : ‘ 
BoAin conte ee SS Slight..--22.=-=-=---.. Slightie.522 occ sesee cS Moderate: slope —-_-- Slight. 
*BsB: ; 
Bowbells part —___-_ Slight ---------------_ Slight __----_-_-_-.-___| Moderate: slope —--.. Slight, 
Williams part ~_-___ Slight 2.-s--22--<--sc. Slight ---------------- Moderate: slope —--.- Slight. 
Bowdle : . 
BWA oon o on eesee ese Slipht.<--es0-- sas sseu) Slight 22s22 25-5220 Moderate: slope _--~- Slight. 
® ByB: 
Bowdle part ~-----~- Slight! 222-00. 22> aht2 Slight: 622 2222.50 tou Moderate: slope --~-- Slight 
Stady part --------- Slight: 32 2ccaesoease Slight. 2220-2--2- 22.223 Moderate: slope —---- Slight 
® ByC: . : 
Bowdle part -_-----~ Slight:.22--22-2s2---255 Slight.s2ce-ceescscsce Severe: slope —.------ Slight. 
Stady part --------- Slight s2secsesssescau2 Slight 2222. 4255 bet Severe: slope _____--- Slight. 
Cabba 
PORE oo ecewasiencece Severe: slope ~_-.-___ Severe: slope _--.____ Severe: slope --______ Severe: slope. 
CBP: 
Cabba part ~---.--- Severe: slope ~------_ Severe: slope ---.._-_ Severe: slope _.-..___| Severe: slope. 
Shale outcrop part. 
Cohagen 
*ChOe 
Cohagen part —----- Moderate: slope -~~-~ Moderate: slope —~---_ ahh depth to Slight. 
rock, 
Vebar part --------_ Moderate: slope -—-W- Moderate: slope —---. Severe: slope -_-_---- Slight. 
* ChE: 
Cohagen part ~------ Severe: slope ~------_ Severe: slope ~-_-___- Severe depth to Severe: slope. 
rock. 
Vebar part ~-----~- Severe: slope ~------- Severe: slope ~.._.__- Severe: slope ----_-_ Moderate: slope. 
Colvin 
Cio Saceweeennmeeeeu Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods. floods. floods, floods. 
Dimmick: 
Dm? aseee eS Severe: floods, Severe: floods. Severe: floods, Severe: wetness, 
wetness, too clayey. wetness, too clayey. wetness, too clayey. too clayey. 
Divide 


Moderate: wetness --_| Moderate: wetness --- 


Moderate: 


wetness ~_-| Moderate: wetness. 
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Soil and map symbol 


2 EbA: 
Falkirk part 


Max part 


2 FbB: 
Falkirk part 


? FbC: 


Flaxton: 


GoA 


HaA 


Saline land part. 


Havrelon: 
Hn 


Camp areas Picnic areas 
Slight ----.--.-------_ Slight ..--.--_-------- 
Slight: ola woos le Slight -------_-------. 
Slight. s2ss2-sssve- sus Slight: 222520500 =. 
Slight?s-2-c 252 coc ceeF Slight --.--.---------- 
Slight. ~.-.-.-----.-==- Slight 22-422 see 
Slight: scicseeausesesus Slipht:.<22)-) ess 2s 
Slight’.s- 222.222: Slight: cas.25052554-25 
Slight.42e225.os22-5s2 Slight ---------------- 
Slight sesscnsvee suse Slight <2-ss2cccclJcleU 
Moderate: slope --~-- Moderate: slope —---.- 
Severe: slope -------- Severe: slope ---.-_-_ 
Slight {20-2 2s e222: Slight--22--2-s<2cs-42.) 
Slight. -222--50542-- plight!.c2 sel n eco 
Severe: wetness, Severe: wetness ~...-_ 
floods. 
Moderate: too clayey--| Moderate: too clayey-_ 
Severe: wetness, Severe: wetness -----_ 
peres slowly. 
Slight ---------_----_-_ Slight 2--2=--2-=2-2.-- 
Moderate: wetness, Moderate: wetness __- 
percs slowly. 
Severe: wetness, Severe: wetness ~~~ 
floods. 
Slight ~------------_-_ Slight, 2222202 22:_els- 
Moderate: too clayey__| Moderate: too clayey__ 
Severe: wetness, Severe: wetness _-_-~- 
percs slowly. 
Moderate: too sandy_-| Moderate: too sandy_- 
Severe: wetness, Severe: wetness, 
floods, floods. 


Playgrounds 


Moderate: slope 


Severe: slope 


Moderate: slope 


Moderate: slope 


Moderate: slope 


Moderate: slope 


Severe: slope 


Severe: slope 


Moderate: slope 


Severe: slope 


Severe: slope 


Moderate: slope 


Severe: slope 


Severe: wetness 


Moderate: slope 


Severe: wetness, 
percs slowly. 


Moderate: slope 


Moderate: wetness, 
percs slowly. 


Severe: wetness, 


floods. 


Moderate: too clayey__ 


Severe: wetness, 


floods, peres slowly. 


Moderate: too sandy-- 
Severe: wetness, 
floods. 


Paths and trails 
Slight. 
Slight. 


Slight. 
Slight. 


Slight. 
Slight. 


Slight. 


slope. 


wetness, 


Moderate: too clayey. 


Severe: wetness. 


Slight. 


Moderate: wetness. 


Severe: wetness. 


Slight. 


Moderate: too clayey. 


Severe: wetness. 


Moderate: too sandy. 


Severe: 
floods. 


wetness, 


124 SOIL SURVEY 
TABLE 6.—Recreation—Continued 
Soil and map symbol Camp areas Picnie areas Playgrounds Paths and trails 
Lihen 
LOS caeeecueceuceeweaun, Moderate: too sandy.-| Moderate: too sandy__| Moderate: slope, Moderate: too sandy. 
too sandy. 
eGo e5 re 2D i ee Moderate: too sandy_-]| Moderate: too sandy_-| Severe: slope ________ Moderate: too sandy. 
®LgE: 
Lihen part --------- Severe: slope --__---- Severe: slope ----~--- Severe: slope ----~_-- Moderate: slope, 
too sandy. 
Zan part oss cese Severe: slope _-_--.-~ Severe: slope ~.-.---- Severe: slope —-__-___ Moderate: slope. 
Linton: 
*LhmB: : 
Linton part ~------- Slight s22s2c:.5--sss-- Slight): 222-3 -once ke Moderate: slope —-.-- Slight. 
Mandan part ~---..- Sight: goes se bose SIUGHE acolo ecueanee Moderate: slope ___.- Slight. 
*LmC: 
Linton part -.------ Slight. a2eoeses SPhE cutee es cebesece Severe: slope —-----.- Slight. 
Mandan part ~------ Slight) as2-2=s<¢ 22-3222 MOUS coe cae ee oe Severe: slope ------_- Slight. 
*LmD: 
Linton part -----.-- Moderate: slope _..--_ Moderate: slope ----- Severe; slope --.----- Slight. 
Mandan part —------ Moderate: slope ____-- Moderate: slope —---- Severe: slope —--~---- Slight. 
= LmE: 
Linton part ~------_ Severe: slope --._-.-. Severe: slope Severe: slope ----._. Severe: slope. 
Mandan part —_-_.__ Severe: slope ~--_-_-_ Severe: slope Severe: slope —-----_- Severe: slope. 
Lohler 
2D i-2e a goes ea Moderate: too clayey _| Moderate: too clayey-_) Moderate: too clayey-_| Moderate: tooclayey. 
TY ecu miecte een oe Soa Severe: too clayey____| Severe: too clayey __--| Severe: too clayey._-_| Severe: too clayey. 
Makoti 
Mac acneccosseasee any Moderate: too clayey__| Moderate: too clayey_-| Moderate: too clayey__| Moderate: too clayey. 
Mandan 
MdA*.onecesnse so sco5e Slight -------------_. Slight ~=-<--.225-5-4 Slight -------.-_______ Slight 
Mab wccecasrehees ee, SiHPht..c os oot Slights.--- 22s ao Moderate: slope —.-.. Slight 
MaC nce Jota ee Slight -----_---_______ Pool Vea #1 Macarena te ee eee eee Severe: slope —..-.-_ Slight 
Marysland: 
Mtoe ante Soc s a Severe: wetness, Severe: wetness —____ Severe: wetness ----_| Severe: wetness. 
floods. 
Max: 
MgB: 2o--cesences es: ace Slight ~----___---- Slight --------_.___._ Moderate: slope —____ Slight 
®MhC: 
Max part ~.-.------ Slight -.-.---___- Slightizs2oe2e22 foes 32 Severe: slope ~-.-.--_ Slight. 
Bowbells part ------| Slight ----..._---_---- Slight:s226 he Severe: slope -------_ Slight. 
Zahl part ---------- Slight 22st Slight ~-____-_________ Severe: slope -_-_-.-- Slight. 
=MIC: . 
Max part —~--.------ BONE sondenecnun ene Slight eosecese Se Severe: slope -..-._-_ Slight. 
Zahl part ---------- Slight :s-.-~..-.-.-.-- Slight -----.--_---____ Severe: slope —_.___-- Slight. 
2 MID: 
Max part. ocun-esc= Moderate: slope ----~- Moderate: slope __-__. Severe: slope ~--_---- Slight. 
Zahl part ---------- Moderate: slope ---_-- Moderate: slope ~.---_ Severe: slope ----~--- Slight. 
Morton: . 
MoC: 2222. oes Slight <2 -22222s222he. Slighttsx¢ s=<22-shsc2e Severe: slope ~------- Slight 
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TABLE 6.—Recreation—Continued 


Soil and map symbol 


Niobell: 
7 NbA: 


Niobell part -------_ 


Williams part ~----- 


Williams part ------ 


Noonan: 
> NmB: 


Noonan part ------- 


Miranda part 


®NmD: 
Noonan part 


Miranda part ~----__ 


Nutley: 


BUPAONED: wescecce eee 


Orthents: 


Parshall: 


PhA, PhB, PoA, PoB __-_-~ 


Riverwash: 
Rm, 


Roseglen: 
R 


OSSteosecvesosceee ed 


®RoB: 


Roseglen part ~--.-- 


Tansem part _-_____ 


*RpC: 


Roseglen part —---~-- 


Tansem part —---__ 


Ruso: 


RsA RA ~---------___ 


bB: 
Niobell part ~-----~- 


Camp areas 
Moderate: peres 
slowly. 
Slight: =-s<2-.-s2-22.23 
Moderate: percs 
slowly. 
Slight ------------___- 
Moderate: percs 
slowly. 
Severe: peres slowly_-. 
Moderate: percs 
slowly. 
Severe: percs slowly__ 
Severe: peres slowly, 
too clayey. 
Severe: slope ~----___ 
Severe: floods, 
wetness, 
Slight ------_--_______ 
Slight 22222 5s0 0 
Moderate: slope —---_ 
Moderate: percs 


slowly, too clayey. 


Severe: 


Slight 
Slight 


Slight 


percs slowly__ 


Picnic areas 


Moderate: wetness ~__ 
Slight..2-2=-+-+---—-.- 
Moderate: wetness —__ 
Slight ---------_---__. 
Slight: .2:2s2ssss2sse-6 
Moderate: wetness —_- 
Moderate: percs 
slowly, slope. 
Moderate: wetness —-- 
Severe: too clayey ~_- 
Severe: slope ~------_ 
Severe: floods, 
wetness. 
Slight-w2scee-nesecet 
Slight: 62.2550 2. oo 
Moderate: slope —---_- 
Moderate: too clayey_- 
Moderate: wetness __- 
Slight _-----__________ 
Slight ~-------_--___-_ 
Slight. si <cisccco2-25 
Slight ---------_-___-- 
Slight -----------___-_ 
Slight ane lc cue sscoe ae! 


Moderate: 


Playgrounds 


Moderate: 
slowly. 


Moderate: 
slowly, 


Moderate: 


Moderate: 


percs 
slowly. 


Severe: 
slowly. 


percs 


Severe: slope —--___-- 


slope 


Severe: 
slowly. 


peres 


Severe: percs slowly, 
too clayey. 


Severe: 


Severe: floods, 
wetness, 


Moderate: slope 


Severe: slope 


Severe: slope 


Severe: slope 


Severe: 
slowly. 


percs 


Moderate: slope ----- 


slope 


Moderate: slope 


Severe: slope 


Severe: slope 


Moderate: slope 
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Paths and trails 


Slight. 
Slight. 
Slight. 


Slight. 


Slight. 


Moderate: wetness. 


Slight. 


Moderate: wetness, 


Severe: tooclayey. 


Severe: slope. 


Severe: floods, 
wetness, 


Slight. 
Slight. 
Slight. 


Moderate: too clayey. 


Moderate: wetness. 


Slight. 
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Soil and map symbol 


TRtB: 
Ruso part 


Manning part 


FRIC: 
Ruso part 


Manning part ~.---_ 


TRB: 
Ruso part 


Manning part 


*RyC: 
Ruso part 


Wabek part 


8TIC: 
Telfer part 


Lihen part 


Tonka: 
2 Tp: 
Tonka part --------~- 


Wabek: 
aWeaB: 
Wabek part 


Max part 
Zahl part 


®WaD: 
Wabek part 


SOIL SURVEY 


TABLE 6.—Recreation—Continued 


Camp areas 


Severe:. too sandy —-_- 


Severe: tooclayey, 
percs slowly. 


Moderate: too sandy_- 


Moderate: too sandy—_ 


Severe: 
floods, 


wetness, 


Severe: floods, 
wetness, 


Slight 


Slight 
Slight 


Moderate: slope —-_-- 
Moderate: slope ----- 
Moderate: slope —-__- 
Slight ----------____-- 
Moderate: slope ~-_-- 


Picnic areas 


Slight 
Slight 


Severe: too sandy ~_-- 


Severe: too clayey -___ 


Slight 
Slight 


Moderate: too sandy._ 
Moderate: too sandy._ 


Severe: 
floods, 


wetness, 


Severe: floods, 
wetness. 


Moderate: 
Moderate: 


slope 


slope 


slope ______ 


Playgrounds 


Moderate: slope 


Moderate: slope 


Severe: slope 


Severe: slope 


Moderate: slope 


Moderate: slope —-~_ 
Severe: slope —_-_____ 
Severe: slope ~.----_- 
Severe: too sandy ~~~ 
Severe: too clayey —__ 
Slight.ctso.dse coe s 
Slight-cs= s.essheeces 
Severe: slope ----~_-~ 
Severe: slope ~--.-_-. 
Severe: wetness, 

floods. 
Severe: floods, 

wetness. 
Slight:.225-5 ooo 2. se 
Severe: slope ~------- 
Severe: slope _____-_. 
Moderate: slope —----]. 
Moderate: slope —__~_ 
Moderate: slope —-___ 
Severe: slope —_--__-- 
Severe: slope ~__--___ 
Severe: slope --.--_-- 
Moderate: slope ---_- 
Severe: slope --.--_-- 


Paths and trails 


Slight. 
Slight. 


Slight. 
Slight. 


Slight. 
Slight. 


Moderate: too sandy. 


Severe: too clayey. 
Slight. 
Slight. 
Moderate: too sandy. 
Moderate: toosandy. 


Severe: 
floods. 


wetness, 


Severe: floods, 
wetness. 


Slight. 


Slight. 
Slight. 
Slight. 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 6.—Recreation—Continued 
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Soil and map symbol 


Williams: 
WIB 


= WoA: 
Williams 


Bowbells 


2 WoB: 
Williams 


Bowbells 


"WoC: 
Williams 


Bowbells 


*Wob: 
Williams 


Bowbells 
Zahl part 


IWrB: 
Williams part 


Mine sink part. 


2WHe: 
Wilton part 


Temvik part 
*WwC: 

Wilton part 

Williams part 
3 7c: 

Zahl part 

Cabba part 


*ZmE: 
Zahl part 


Max part 


97: 
Zahl part 


2ZwC: 
Zahl part 


Williams part 


Camp areas 


Severe: large stones __ 


Moderate: too clayey_- 


Slight 
Slight 


Severe: large stones —_ 


Slight 


Slight 


Moderate: 
slowly. 


percs 


Severe: 


Severe: 


Severe: floods, 


Picnic areas 


Moderate: 
stones, 


Moderate: 


large 


too clayey__ 


Slight 
Slight 


Moderate: 
stones. 


large 


Severe: 


Severe: 
Severe: floods, 

wetness, 
Slight =..s....2-.--_.. 
Slight 


Playgrounds 
Severe: large stones —_ 
Moderate: slope --.-- 
Moderate: slope ~~~. 
Moderate: slope --.-. 
Moderate: slope ----- 
Moderate: slope ----- 
Severe: slope .---.-._ 
Severe: slope ~----___ 
Moderate: slope --_-- 
Moderate: slope —-___ 
Moderate: slope —-_-- 
Severe: large stones —_ 


Moderate: slope —-.-- 
Moderate: slope —-~-- 
Moderate: percs 
slowly. 
Severe: slope -------_ 
Severe: slope ---.--- 
Severe: slope —----__- 
Severe: slope —------_ 
Severe: slope ~-----_- 
Severe: slope _-____~_ 
Severe: slope —-----~- 
Severe: slope ~------- 
Severe: floods, 
wetness, 
Severe: slope ------_. 
Severe: slope --.-_.__ 


Paths and trails 


Severe: large stones. 


Moderate: too clayey. 


Slight. 
Slight. 


Slight. 
Slight. 


Slight. 
Slight. 


Slight. 
Slight. 
Slight. 


Severe: large stones. 


Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

Severe: slope. 
Severe: slope. 
Moderate: slope. 
Moderate: slope. 
Severe: slope. 
Severe: slope. 
Severe: floods, 
wetness. 
Slight. 

Slight. 


*Protected from flooding by Garrison Dam. 
*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 
behavior characteristics of the mapping unit. 
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SOIL SURVEY 


TABLE 7.—Building site development 


(Terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” and 
“severe.” Absence of an entry indicates that the soil was not rated] 


Soil and map symbol 


Aquents: 
AC. .citentudscoton. 


Arnegard: 
ArA, AcB, ArC ~-4--- 


Bowbells: 


oA ~------~---- 


* BsB: 
Bowbells part —- 


Williams part —- 


* ByB: 
Bowdle part ~_-- 


Stady part 


*ByC: 
Bowdle part —~--_ 


Stady part 


Cabba: 
9 CaE: 


*CbF: 
Cabba part —--- 


Shale outcrop 
part. 


Cohagen: 
*ChD: 
Cohagen part ~~ 


Vebar part 


Shallow 
excavations 
Severe: floods —-- 
Severe: wetness —- 
Slight -----.----~- 

Severe: too 
sandy. 
Moderate: 
wetness. 
Moderate: 
wetness. 

Slight ---------~--- 
Severe: cutbanks 
cave, 

Severe: cutbanks 
cave, 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: slope --~. 
Severe: slope —--- 
Moderate: depth 
to rock, 
Moderate: depth 


to rock, 


Dwellings without Dwellings with Small commercial 
basements basements buildings 
Severe: floods --.| Severe: floods .-_| Severe: floods ~~. 
Severe: wetness -.! Severe: Severe: 
wetness. wetness. 
Moderate: low Moderate: Moderate: 
strength. low strength. low strength. 
Slight .--.----~_-. Slight ..-.------.- Slight .----------- 
Moderate: low Moderate: Moderate: 
strength. low strength, low strength, 
shrink-swell, shrink-swell. 
Moderate: low Moderate: Moderate: 
strength, low strength, low strength, 
shrink-swell. shrink-swell. 
Moderate: Moderate: Moderate: 


shrink-swell. 


Slight 


Severe: slope —--- 


Severe: slope —_-- 


Moderate: 
to rock. 


Moderate: 


depth 


slope —- 


shrink-swell. 


Slight 


Slight 


Slight 


Severe: slope —-..| 


Severe: slope ---_ 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


shrink-swell. 


Slight ~--.----__~_ 
Moderate: slope ~~ 
Moderate: slope —- 
Moderate: slope —- 
Moderate: slope — 
Severe: slope —_-.) 
Severe: slope ~-_ 
Severe: slope —_-- 
Severe: slope ~~... 


Roads and streets 


Severe: floods, 
frost action. 


Severe: wetness, 


Moderate: 
frost action. 


Slight. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Severe: slope. 


Severe: slope. 


Moderate: 
depth to rock. 


Moderate: slope. 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 7.—Building site development—Continued 


P Shallow Dwellings without Dwellings with 

Soil and map symbol excavations basements basements 

ChE: 

Cohagen part ~-| Severe: slope ----| Severe: slope ~---| Severe: slope ~.-- 
Vebar part -.---| Severe: slope ----| Severe: slope -.--| Severe: slope ---- 
Colvin 

Coy oe ee Severe: wetness, Severe: wetness, Severe: wetness, 

floods. loods. floods. 
Dimmick: 

Dimi senece oe Severe: floods, Severe: floods, Severe: floods, 
wetness, too wetness, wetness, 
clayey. shrink-swell. shrink-swell. 

Divide: 
OW sac s2bounc Sees Severe: wetness, Moderate: Severe: 
cutbanks cave. wetness. wetness. 
Falkirk 
FaA, FaB ~-~------- Slight ---.-------_ Moderate: low Moderate: 
strength. shrink-swell, 
low strength. 

* FbA: 

Falkirk part —--| Slight -.-..------- Moderate: low Moderate: 
strength. shrink-swell, 
low strength. 

Max part —----- Slight ..-..-.+-.- Moderate: Moderate: 
shrink-swell. shrink-swell. 

5 FbB: 

Falkirk part ---|] Slight ------------ Moderate: low Moderate: 
strength. shrink-swell, 
low strength. 

Max part —----~ Slipht sc ee eee Moderate: Moderate: 
shrink-swell. shrink-swell. 

ELC: 

Falkirk part ---| Slight ..---------- Moderate: low Moderate: 
strength. shrink-swell, 
low strength. 
Max part ------ Slight ~----------- Moderate: Moderate: 
shrink-swell. shrink-swell. 
Farnuf 
FFA, FAB .-..------ Slight --._---_---- Moderate: Moderate: 
shrink-swell, shrink-swell, 
low strength. low strength. 
Flasher 

PIDs Sor see ett Moderate: depth Moderate: depth Moderate: 
to rock, to rock. depth to rock. 

FIE:. wee ace ae Severe: slope .---| Severe: slope ~.--| Severe: slope ---- 

Flaxton: 
FnA, FnB, FnO —~----. Slight --.-.------- Moderate: Moderate: 
shrink-swell. shrink-swell. 
Fossum 

Fs: eaeseesssoecces Severe: wetness, Severe: wetness, Severe: wetness, 

floods, floods. floods. 


cutbanks cave. 
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Small commercial 


buildings 
Severe: slope --.- 
Severe: slope ---- 
Severe: wetness, 
floods. 
Severe: floods, 
wetness, 


shrink-swell, 


Severe: 
wetness. 


Moderate: 
low strength. 


Moderate: 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
low strength. 


Moderate: 
shrink-swell. 


Moderate: shrink- 
swell, slope. 


Severe: slope —_.- 
Severe: slope —--- 
Moderate: 


shrink-swell. 


Severe: 
floods. 


wetness, 


Roads and streets 


Severe: slope. 


Severe: slope. 
Severe: 


floods, 
frost action. 


wetness, 


Severe: floods, 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell, 
low strength. 


Moderate: 
depth to rock. 


Severe: slope. 


Moderate: 
shrink-swell, 


Severe: 
floods. 


wetness, 
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Soil and map symbol 


GoA 


Harriet: 
* Hk: 
Harriet part —__ 


Saline land part. 


Havrelon;: 
* ny Ae ces ee 


*LgE: 
Lihen part 


1 LmB: 
Linton part —--- 


Mandan part —-- 


3lmC: 
Linton part __-- 


Mandan part __- 


SOIL SURVEY 


TABLE 7.—Building site development—Continued 


Shallow 
excavations 


Moderate: too 


clayey. 


Severe: wetness, 
too clayey. 


Slight we. sarees 
Severe: wetness -. 
Severe: wetness, 
floods. 

Slight. 22 2.ee6nU 
Severe: too 


clayey, wetness, 
floods. 


Moderate: 
cutbanks cave. 


Severe: wetness, 
floods. 
Severe: toosandy, 


cutbanks cave. 


Severe: too sandy, 
cutbanks cave. 


Severe: slope, 

too sandy, 

cutbanks cave. 
Severe: slope ~~~ 
Slight ~----------- 
Slight’. ae So 
Slight ~-.--.------ 
Slight. 2-2-es.eLc- 


Dwellings without 
basements 


Severe: 
shrink-swell. 


Severe: wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: frost 


action. 


Severe: wetness, 


floods. 


Moderate: 
shrink-swell. 


Severe: wetness, 
floods, 


shrink-swell. 


Moderate: 
shrink-swell, 


Severe: wetness, 


floods. 


Severe: slope —-__ 


Severe: slope ~--_ 


Moderate: low 


strength. 
Moderate: low 
strength. 


Moderate: low 


strength. 


Moderate: 
strength. 


low 


Dwellings with 
basements 


Severe: 
shrink-swell, 


Severe: wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
floods. 


wetness, 


Moderate: 
shrink-swell, 


Severe: 
floods, 
shrink-swell. 


wetness, 


Moderate: 
shrink-swell. 


Severe: wetness, 
floods. 
Slight ------------ 
Slight: 2csss222s--5 
Severe: slope 
Severe: slope —_-- 
Moderate: 
low strength. 
Moderate: 


low strength. 
Moderate: 
low strength. 


Moderate: 
low strength. 


Small commercial 
buildings 


Severe: 
shrink-swell, 


Severe: wetness, 
shrink-swell. 


Moderate: 
shrink-swell, 


Severe: 
wetness, 


Severe: wetness, 


floods, 


Moderate: 
shrink-swell, 


Severe: 
floods, 
shrink-swell, 


wetness, 


Moderate: 
shrink-swell. 


Severe: wetness, 
floods. 

Slight -------_---_| 

Severe: slope -.-- 

Severe: slope —--~ 

Severe: slope —--~ 

Moderate: 


low strength. 
Moderate: 

low strength. 
Moderate: 

low strength. 


Moderate: 
low strength. 


Roads and streets 


Severe: 
shrink-swell. 


Severe: wetness, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
frost action. 


Severe: wetness, 
floods, low 
strength. 


Moderate: 
shrink-swell, 
frost action. 


Severe: 
floods, 
shrink-swell. 


wetness, 


Moderate: 
shrink-swell. 


Severe: 
floods, 
frost action. 


wetness, 


Slight. 


Slight. 


Severe: slope. 


Severe: slope. 


Moderate: 
low strength. 


Moderate: 

low strength. 
Moderate: 

low strength. 


Moderate: 
low strength. 


Soil and map symbol 


*LmD: 
Linton part ---- 


Mandan part _-- 


3 LmE: 
Linton part —~-- 


Mandan part --- 


Mandan: 
MdA, MdB, MdC ~~ 


Marysland: 
Mf 


®uhC: 
Max part 


Bowhells part ~~ 


Zahl part 


3MIc: 
Max part 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 7.—Building site development—Continued 


Shallow 
excavations 


Moderate: slope —- 


Moderate 


Severe: slope ---_ 


Severe: slope --.- 


Severe: too 


clayey. 


Moderate: 
wetness. 


Severe: 
floods. 


wetness, 


Slight 


Moderate: 
wetness. 


Moderate: slope ~_ 


Moderate: slope —- 


Moderate: 
to rock. 


depth 


Dwellings without 
basements 


Moderate: low 


strength. 


Moderate: low 


strength. 


Severe: slope —--- 


Severe: slope —_-- 


Severe: low 
strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: low 


strength. 


Severe: wetness, 


floods. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Dwellings with Small commercial 
basements buildings 
Moderate: Severe: slope —__- 
low strength. 
Moderate: Severe: slope -_-- 
low strength. 
Severe: slope --..| Severe: slope ---- 
Severe: slope --..| Severe: slope ---- 
Severe: Severe: 


low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength. 


Severe: wetness, 


floods. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
depth to rock, 
shrink-swell. 


low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength. 


Severe: 
floods. 


wetness, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: slope —_-- 
Severe: slope —-~- 
Moderate: 


shrink-swell, 
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Roads and streets 


Moderate: 
low strength. 


Moderate: 
low strength. 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
low strength. 


Severe: wetness, 
floods, 


frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell, 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action. 
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TABLE 7.—Building site development—Continued 


Soil and map symbol 


Niobell: 
= NbA: 
Niobell part ~--- 


Williams part ~~ 


> NbB: 
Niobell part —~-- 


Williams part —- 


Noonan: 
® NmB: 
Noonan part --- 


Miranda part ~~ 


3 NmD: 
Noonan part --- 


Miranda part -- 


Nutley: 
NtaA, N#B ---------- 


Pa, Pe 


Parshall: 
PhA, PoA ---------- 


PhB, PhC, PoB 


Rhoades: 
*RhB: 


Riverwash: 
Rm. 


Shallow 
excavations 


Moderate: 
clayey. 


Slight 


Moderate: 
clayey. 


Slight 


Moderate: 
clayey. 


Moderate: 
clayey. 


too 


Moderate: too 
clayey, wetness. 


Moderate: 
clayey. 


too 


Severe: too 


clayey, 


Severe: slope —--- 


Severe: floods, 
wetness. 


Moderate: slope —_ 


Severe: too 


clayey. 


Moderate: too 


clayey. 


Moderate: 
wetness. 


Dwellings without 
basements 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: slope —--- 
Severe: floods, 
wetness, 
shrink-swell. 
Slight -ce.esceses 
Slight) 222222 bessse 
Moderate: slope -- 
Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength, 


Dwellings with 
basements 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: slope —--_ 
Severe: floods, 
wetness, 


shrink-swell. 


Moderate: slope —- 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Small commercial 
buildings 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: slope, 
shrink-swell, 
low strength. 


Severe: slope —_-_ 
Severe: floods, 
wetness, 


shrink-swell, 


Slight ------------ 
Moderate: slope —_ 
Severe: slope —_-- 
Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Roads and streets 


Moderate: 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell, 


Moderate: 
shrink-swell, 


Severe: 
low strength. 


Moderate: 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell, 


Severe: slope. 
Severe: floods, 
wetness, 


shrink-swell. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Soil and map symbol 


* RpB: 
Roseglen part —- 


Tansem part ~~. 


®RpC: 
Roseglen part ~- 


Tansem part ——_ 


* RIB: 
Ruso part 


Manning part -- 


RIC: 
Ruso part ~.---- 


Manning part -- 


* RxB: 
Ruso part 


Manning part —- 


®RyC: 
Ruso part 


Wabek part ~~~ 


Telfer: 
®TIC: 
Telfer part ~.-~ 
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TABLE 7.—Building site development—Continued 


Shallow 

excavations 
Moderate: 
wetness. 
Slight -.--.-..-_-- 
Moderate: 
wetness, 
Slight ----------__ 
Severe: cutbanks 
cave. 

Severe: cutbanks 
cave, 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Severe: cutbanks 
cave, 

Severe: cuthanks 


cave, too sandy. 


Severe: too 


clayey. 


Moderate: 
floods. 


Moderate: 
floods. 


Severe: cutbanks 
cave, too sandy. 


| Dwellings without 
basements 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 


low strength. 


Slight 


Slight 


Slight 


Severe: slope —--- 


Severe: 
shrink-swell, 
low strength. 


Severe: floods -_-- 
Severe: floods __-_ 
Slight -----.-_-.._ 


Dwellings with 
basements 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength, 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength. 


Severe: 


Severe: 
shrink-swell, 
low strength. 


Severe: floods 
Severe: floods 
Slight ---_-.._-_-. 


slope ~~. 


Small commercial 
buildings 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength. 


Slight --------_.- 
Moderate: slope —_ 
Moderate: slope -- 
Severe: slope —___ 
Moderate: slope —_ 
Moderate: slope —- 
Moderate: slope —_ 
Severe: slope —--- 
Moderate: slope ~_ 
Severe: slope —--- 
Severe: 


shrink-swell, 
low strength. 


Severe: floods --_ 
Severe: floods —__ 
Moderate: slope —_ 
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Roads and streets 


Moderate: 
shrink-swell, 
low strength. 

Moderate: 


frost action, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
frost action, 
low strength. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: slope, 


Severe: 
shrink-swell, 
low strength. 


Moderate: low 
strength, frost 
action, floods. 


Moderate: low 


strength, frost 
action, floods. 


Slight. 
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TABLE 7.—Building site development—Continued 


Soil and map symbol 


Lihen part 


Tonka: 
Tp: 
Tonka part -_-- 


Parnell part ~--- 


Trembles: 
ATP cceuecel acces 


®VWwC: 
Vebar part 


Williams part -- 
*WaBb: 
Wabek part —_-- 


Max part 


Zahl part --.--- 


®WaDd: 
Wabek part —--- 


Max part 
Zahl part 


2WoA: 
Williams part —- 


Shallow 
excavations 


Severe: too 
sandy, cutbanks 
cave. 


Severe: wetness —- 


Severe: floods, 
wetness, 


Slight 


Moderate: 
to rock. 


Slight 


depth 


Severe: cutbanks 


cave. 


Severe: cutbanks 


cave. 


Moderate: slope —- 


Moderate: slope -- 


Severe: cutbanks 


cave. 


Severe: cutbanks 


cave. 


Moderate: too 


clayey. 


Dwellings without 
basements 


Slight 


Severe: wetness, 


floods. 


Severe: floods, 
wetness, 
shrink-swell. 


Slight 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: slope —- 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: slope —_| 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Dwellings with 
basements 
Slight -._.-_____._| 
Severe: wetness, 

floods. 
Severe: floods, 
wetness, 


shrink-swell. 


Slight 


Moderate: 
depth to rock. 


Moderate: 
shrink-swell. 


Slight 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: slope -— 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: slope —- 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Small commercial 


buildings 


Moderate: 


Severe: 
floods. 


Severe: 
wetness, 
shrink-swell. 


Slight 


Mederate: 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: slope 
Severe: slope 
Severe: slope 
Slight suc 
Severe: slope 
Moderate: 


shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


floods, 


slope __ 


wetness, 


slope —_ 


Roads and streets 


Slight. 


Severe: 
floods. 


wetness, 


Severe: floods, 
wetness, 
shrink-swell. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action, 
shrink-swell, 


Slight. 


Moderate: 
shrink-swell, 
frost action, 


Moderate: 
frost action, 
shrink-swell. 


Moderate: slope. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell. 


Slight. 


Moderate: slope. 


Moderate: 
frost action, 
shrink-swell, 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Soil and map symbol 


Bowbells part ~~ 


> WoB: 
Williams part ~~ 


Bowbells part —- 


§Wol: 
Williams part ~~ 


Bowbells part —- 


2WoB: 
Williams part ~_ 


Bowbells part ~~ 


Zahl part —----- 


SwrB: 
Williams part ~~ 


Mine sink part. 


wie: 


Wilton part —~___ 


Temvik part ~--- 


®WwCe: 


Wilton part ~___ 


Williams part -- 
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TABLE 7.—Building site development—Continued 


Shallow 
excavations 


Dwellings without 


basements 


Dwellings with 
basements 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight ~-.----~-_-_ 


Severe: 
stones. 


large 


Spat cececces nas 


Slight _----_______ 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell, 


Severe: 
large stones. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
jow strength. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
large stones. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Small commercial 
buildings 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
large stones. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
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Roads and streets 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell, 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell, 
large stones. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
low strength. 


Moderate: 
frost action, 
low strength, 


Moderate: 
frost action, 
shrink-swell, 


SOIL SURVEY 


TABLE 7.— Building site development—Continued 


186 
é Shallow Dwellings without 
Soil and map symbol excavations basements 
Zahl: 
82cE: 
Zahl part ------ Severe: slope ----| Severe: slope —__- 
Cabba part ----- Severe: slope ----| Severe: slope —__~ 
ZmE: 
Zahl part —----- Severe: slope ----| Severe: slope ___- 
Max part —~--~- Severe: slope -.__| Severe: slope —_-- 
5ZpE: 
Zahl part __-_-. Severe: slope --_-| Severe: slope ~--_ 
Max part ~~~ Severe: slope ..__| Severe: slope -__- 
Parnell part ----| Severe: floods, Severe: floods, 
wetness. wetness, 
shrink-swell, 
7 ZwC: 
Zahl part —.-~-- Slight 2.22es22222 Moderate: 
shrink-swell. 
Williams part _-| Slight .--------~--- Moderate: 
shrink-swell. 


1 Protected from flooding by Garrison Dam. 


Dwellings with | Small commercial 
basements buildings Roads and streets 
Severe: slope ---_| Severe: slope ~--.| Severe: slope, 
Severe: slope -.-_| Severe: slope -_-_| Severe: slope. 
Severe: slope ~---| Severe: slope ----| Severe: slope. 
Severe: slope --.-} Severe: slope ----| Severe: slope. 
Severe: slope ---_| Severe: slope ----| Severe: slope. 
Severe: slope ----| Severe: slope ----| Severe: slope. 
Severe: floods, Severe: floods, Severe: floods, 
wetness, wetness, wetness, 
shrink-swell, shrink-swell. shrink-swell, 
Moderate: Moderate: Moderate: 
shrink-swell. shrink-swell, frost action, 
shrink-swell, 
Moderate: Moderate: Moderate: 
shrink-swell. shrink-swell. frost action, 
shrink-swell. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


The information in the tables along with the soil 
map, the soil descriptions, and other data provided 
in this survey can be used to make additional interpre- 
tations and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have 
different meanings in soil science. Many of these 
terms are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads 
and streets are indicated in table 7. A slight limitation 
indicates that soil properties are favorable for the 
specified use; any limitation is minor and easily over- 
come. A moderate limitation indicates that soil prop- 
erties and site features are unfavorable for the 
specified use, but the limitations can be overcome or 
minimized by special planning and design. A severe 
limitation indicates that one or more soil properties 
or site features are so unfavorable or difficult to over- 
come that a major increase in construction effort, 
special design, or intensive maintenance is required. 
For some soils rated severe, such costly measures may 
not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, and open ditches. Such digging or trenching is 
influenced by soil wetness caused by a seasonal high 
water table, the texture and consistence of soils, the 


tendency of soils to cave in or slough, and the presence 
of very firm, dense soil layers, bedrock, or large stones. 
In addition, excavations are affected by slope of the 
soil and the probability of flooding. Ratings do not 
apply to soil horizons below a depth of 6 feet unless 
otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is defined, and the presence of very 
firm or extremely firm horizons, usually difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 7 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or sub- 
sidence from settling or shear failure of the founda~- 
tion do not occur. These ratings were determined from 
estimates of the shear strength, compressibility, and 
shrink-swell potential of the soil. Soil texture, plas- 
ticity and in-place density, potential frost action, soil 
wetness, and depth to a seasonal high water table were 
also considered. Soil wetness and depth to a seasonal 
high water table indicate potential difficulty in pro- 
viding adequate drainage for basements, lawns, and 
gardens. Depth to bedrock, slope, and the large stones 
in or on the soil are also important considerations in 
the choice of sites for these structures and were con- 
sidered in determining the ratings. Susceptibility to 
flooding is a serious limitation. 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 8.—Sanitary facilities 


[Terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” “good,” 
“fair,” and other terms used to rate soils. Absence of an entry indicates that the soil was not rated] 


‘ Septic tank Sewage lagoon 
Soil and map symbol | apcorption fields areas 
Aquents: 
Accuses eh Seok Severe: floods, Severe: wetness —_ 
wetness. 
Aquolls 
Abc ees Severe: wetness --| Severe: wetness ~- 
Arnegard: 
ArA, ArB —.------- Moderate: peres Moderate: 
slowly. seepage. 
AG joao 5noeet =) Moderate: percs Severe: slope —__- 
slowly. 
Banks: 
2Ba.o * Bk: oo sees Se Slight ------------ Severe: seepage —— 
Bowbells: 
BOA ioe Severe: percs Moderate: slope -- 
slowly. 
2 BsB: 
Bowbells part __| Severe: percs Moderate: slope —- 
slowly. 
Williams part ~-) Severe: peres Moderate: slope —_ 
slowly. 
Bowdle 
BwA ued eoee ens BPE wensodees see Severe: seepage —_ 
* ByB: 
Bowdle part ---_| Slight ------------ Severe: seepage -_ 
Stady part ~--__ Slight: --.--2o suo. Severe: seepage —- 
3 ByC: 
Bowdle part ____| Slight ------------ Severe: seepage —_ 
Stady part --.__ Slight-cussese4e, Severe: seepage —_ 
Cabba 
LY GF. | =r eee nea sen ee Severe: slope, Severe: slope, 
depth to rock. depth to rock. 
5CbF: 
Cabba part _____ Severe: slope, Severe: slope, 


Shale outerop 
part. 


Cohagen: 
*ChD: 
Cohagen part --- 


Vebar part 


> ChE: 
Cohagen part —__ 


Vebar part 


depth to rock, 


Severe: depth to 
rock 

Severe: depth to 
rock 

Severe: depth ta 
rock. 

Severe: depth to 


rock, 


depth to rock. 


Severe: depth to 
rock, seepage. 


Severe: seepage —_ 


Severe: depth to 
rock, seepage. 


Severe: seepage —- 


Trench sanitary 


landfill 

Severe: floods, 

wetness. 
Severe: wetness —~_ 
BUPRE oo aes 
Slight ~----------- 
Severe: seepage —_ 
SUPib 2 -ce sorbose 
Slight o.<aedcsnc 
DUB HE wie take fece 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage —— 
Severe: depth to 

rock, slope. 
Severe: depth to 

rock, slope. 
Severe: seepage, 


depth to rock. 


Severe: seepage —— 


Severe: seepage, 
depth to rock. 


Severe: seepage —- 
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Area sanitary 


landfill 
Severe: floods, 
wetness, 

Severe: wetness —_ 
Slight __-.---____- 
Slight -.-_-------- 
Severe: seepage -_ 
Slight®.2-22-25252 
Slight Wshh Hee 
Slight ------------ 
Severe: seepage -_ 
Severe: seepage -_ 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage —_ 
Severe: slope —--. 
Severe: slope ~_-- 
Severe: seepage — 
Severe: seepage _ 
Severe: seepage -- 
Severe: seepage —- 


Daily cover 


for landfill 

Poor: wetness. 
Poor: wetness, 
Good 
Good 
Fair: too sandy. 
Good 
Good 
Good 
Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Poor: _ slope, 

thin layer, 


area reclaim. 


Poor: slope, 
thin layer, 
area reclaim. 


Poor: thin layer. 
Fair: thin layer. 
Poor: thin layer. 
Fair: thin layer. 


138 


. Septic tank 
Soil and map symbol absorption fields 
Colvin 
Cossatieeccte es Severe: wetness, 
floods. 
Dimmick: 
Din: 22s 2cecteces Severe: floods, 
wetness, 
percs slowly. 
Divide 
DVr cesoces Sesh ee. Severe: wetness 
Falkirk 
Per. lessee tee Severe: percs 
slowly. 
Fao coecuaeee moe Severe: percs 
slowly. 
®FbA: 
Falkirk part -_.| Severe: percs 
slowly. 
Max part ---_.- Severe: percs 
slowly. 
TEbB: 
Falkirk part -.-| Severe: percs 
slowly. 
Max part —--~.. Severe: percs 
slowly. 
PEC; 
Falkirk part .--| Severe: percs 
‘slowly. 
Max part —--~.. Severe: percs 
slowly. 
Farnuf: 
FIA; PIS cece shes Se Moderate: peres 
slowly. 
Flasher: 
FID: (FIE. o2esssesece Severe: depth to 
rock. 
Flaxton: 
FnA, FnB --------_- Severe: percs 
slowly. 
FAG sos es, Severe: peres 
slowly. 
Fossum 
Fe ee a te Severe: wetness, 
floods. 
Grail: 
GaA, GaB _.-----~- Severe: percs 
slowly. 
Grano: 
Gniecoen ence Severe: wetness, 
percs slowly. 
Grassna: 
God. ooo eh aeassce Moderate: percs 


slowly. 
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TABLE 8.— Sanitary facilities—Continued 


Sewage lagoon 
areas 


Trench sanitary 
landfill 


Severe: wetness 


Slight 


Severe: seepage 


Moderate: slope 


Severe: slope --~- 


Moderate: slope 


Moderate: slope 


Moderate: slope 


Moderate: slope 


Severe: slope ---_ 


Severe: slope —--_ 


Moderate: 
seepage, 


slope, 


Severe: seepage, 
depth to rock, 


Moderate: slope —~ 
Severe: slope --~~ 
Severe: wetness, 
seepage. 
Moderate: slope --. 
Slight -----.-----_ 
Moderate: 
seepage. 


Severe: wetness, 


floods, 


Severe: floods, 
wetness, 
too clayey. 


Severe: seepage —-_ 


Slight 


Slight 


Severe: seepage, 
depth to rock. 


Moderate: too 
clayey. 
Moderate: too 
clayey. 
Severe: wetness, 


seepage, floods. 


Moderate: too 


clayey. 


Severe: wetness, 
too clayey. 


Slight 


Area sanitary 
landfill 


Severe: wetness, 


floods. 


Severe: floods, 
wetness. 


Severe: seepage —. 


Severe: seepage —- 


Severe: wetness, 
seepage, floods. 


Slight 


wetness —_ 


Severe: 


Slights2s 22-20-22 


Daily cover 
for landfill 
Poor: wetness. 
Poor: wetness, 
too clayey. 

Fair: thin layer. 
Good 
Good 
Good 
Good, 
Good. 
Good. 
Good. 
Good. 
Good. 
Poor: thin layer. 
Good. 
Good. 

Poor: wetness, 
too sandy. 
Fair: too clayey. 
Poor: wetness, 
too clayey. 

Good. 
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TABLE 8.—Sanitary facilities—Continued 


Soil and map symbol 


* Hk: 
Harriet part --- 
Saline land part. 


Havrelon: 
Hn, *Ho 


Lak: 
Lihen part —___ 


Zahl part 


Linton: 
*LmB: 
Linton part ~~~. 


Mandan part ~-- 
2imC: 
Linton part —_-- 


Mandan part —-- 


2imD: 
Linton part —--. 


Mandan part —-- 


#LmE: 
Linton part —___ 


Mandan part ___ 


Septic tank 
absorption fields 


Sewage lagoon 
areas 


Trench sanitary 
landfill 
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Area sanitary 
landfill 


Daily cover 
for landfill 


Severe: peres 
slowly. 
Severe: percs 


slowly, wetness. 


Moderate: percs 
slowly. 
Severe: percs 


slowly, wetness, 
floods. 


Severe: percs 
slowly. 

Severe: wetness, 
floods, 

Slight --.--------. 
Slight -----..----- 
Severe: slope —___ 
Severe: percs 
slowly, 

Slight -.---------- 
Slight .------__-_- 
Slight .---------- 
Slight ------------ 
Moderate: slope —- 
Moderate: slope -- 
Severe: slope — ~~ 
Severe: slope —.-- 
Severe: percs 
slowly. 

Severe: percs 


slowly. 


Moderate: 
wetness. 


Slight 


Moderate: 
seepage. 


Slight 


Moderate: slope —- 


Slight 


Severe: seepage —_ 
Severe: slope, 
seepage, 


Severe: slope, 
seepage. 
Severe: slope 


Moderate: 
seepage. 


Moderate: 
seepage. 


Severe: slope 


Severe: slope 


Severe: slope 


Severe: slope 


Severe: slope 


Severe: slope 


Slight 


Slight 


Severe: wetness —- 

Severe: wetness, 
floods. 

Slight _.---.-_____ 

Severe: too 


clayey, wetness. 


Slight -------_---- 
Severe: wetness, 
floods. 

Severe: seepage —~ 
Severe: seepage —_ 
Severe: slope, 
seepage. 
Moderate: slope ~_ 
Slight: .---2scec us 
Slight --.------_-- 
Slight: 2224. ---15- 
Slight ~--------.-- 
Slight --.--.------ 
Slight ~--__------- 
Severe: slope —--- 
Severe: slope -___ 
Severe: too 
clayey. 

Severe: wetness —_ 


Moderate: 
wetness. 

Severe: wetness, 
floods, 

Slight ----------~- 
Severe: floods -_- 
Slight --------__-. 
Severe: wetness, 
floods. 

Severe: seepage —_ 
Severe: seepage —- 
Severe: slope, 
seepage. 

Severe: slope —-~- 
Slight ------------ 
Slight ---------___ 
Slight --.------__- 
Slight -----------_ 
Moderate: slope __ 
Moderate: slope —_ 
Severe: slope —-__| 
Severe: slope -__ 
Slight ---------__. 
Slight ~_------___- 


Good 

Poor: wetness. 

Good. 

Poor: too clayey, 
wetness. 

Good. 

Poor: wetness. 

Fair: too sandy. 

Fair: too sandy. 

Poor: slope. 

Poor: slope. 

Good. 

Good. 

Good. 

Good. 

Fair: slope. 

Fair: slope. 

Poor: slope. 

Poor: slope. 

Poor: too clayey. 

Fair: tooclayey. 
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Septic tank 
absorption fields 
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Soil and map symbol 
Mandan: ; 
MdA, MdB ~.------ Slight 
MdG: 2205-22225, Slight 
Marysland: 
Ppcosccagdacecex! Severe: 
floods. 
Max: 
Ma@B!) ea-222-sse— Severe: 
slowly. 
a MhC: 
Max part ~----- Severe: 
slowly. 
Bowbells part --} Severe: 
slowly. 
Zahl part —.---- Severe: 
slowly. 
MIC: 
Max part —----- Severe: 
slowly. 
Zahl part -_-~-- Severe: 
slowly. 
4 MID: 
Max part ------ Severe: 
slowly. 
Zahl part ------ Severe: 
slowly. 
Morton 
MeG: ceoet= oe os Severe 
roc 
Niobell: 
= NbA: 
Niobell part ---_| Severe: 
slowly. 
Williams part —-| Severe: 
slowly. 
*NbB: 
Niobell part ---.] Severe: 
slowly. 
Williams part --| Severe: 
slowly. 
Noonan: 
3 NmB: 
Noonan part ---| Severe: 
slowly. 
Miranda part —_| Severe: 
slowly. 
®NmD: 
Noonan part —--| Severe: 
slowly. 
Miranda part ~~] Severe: 


slowly. 


wetness, 


percs 


percs 


percs 


peres 


percs 


percs 


percs 


percs 


depth to 


percs 


percs 


percs 


peres 


percs 


percs 


peres 


percs 


Sewage lagoon 


areas 
Moderate: 

seepage. 
Severe: slope —--- 
Severe: wetness, 

seepage. 
Moderate: slope -~- 
Severe: slope —--- 
Severe: slope ---- 
Severe: slope ---- 
Severe: slope ---- 
Severe: slope —_-- 
Severe: slope ~.-- 
Severe: slope -_.. 
Severe: depth to 


rock, slope. 


Moderate: slope ~_ 
Moderate: slope -~ 
Moderate: slope ~~ 
Moderate: slope —- 
Moderate: slope —— 
Slight ----.------- 
Severe: slope ---- 
Severe: slope —--- 


Trench sanitary 
landfill 


Slight --..-------- 


Slight:2-2-.-.2--=- 


Severe: wetness, 
seepage, floods. 


Slight -----_------ 


Slight 


Slight ~--.-------- 


Moderate: depth 


to rock, 


Moderate: 
clayey. 


Moderate: 
clayey. 


too 


too 


Moderate: 
clayey. 


too 


Moderate: too 


clayey. 


TABLE 8.—Sanitary facilities—Continued 


Area sanitary 


Daily cover 


landfill for landfill 

Sleht-cnacuccceese Good 
BUBHE enews Good 
Severe: wetness, Poor: wetness, 

seepage, floods. thin layer. 
Slight ----.------- Good 
Sheht-.2.c.ces cus. Good 
Slight) =.-c-¢5.c2ce Good 
Slight ---------_--| Good 
Slight ---------_-- Good 
Slight ...2.--.-.~ Good 
Moderate: slope -.| Fair: slope. 
Moderate: slope --| Fair: slope. 
BHR eka Good 
Slight -..--------. Good. 
Slight ----__------ Good 
BUeht seach bee Good 
SHWE soc ceete Good 
Slight ----.------- Fair: too clayey. 
Slight ------------ Poor: thin layer. 
Moderate: slope --| Fair: too clayey. 
Moderate: slope --| Poor: thin layer. 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 8.—Sanitary facilities—Continued 


Soil and map symbol 


Nutley: 
NtA, NtB 


Orthents: 
(e) 


Parshall: 
PhA, PhB, PhC, PoA, 
PoB 


Riverwash: 
Rm. 


Roseglen: 
Rov ett ae eee 


*RpB: 
Roseglen part —- 


Tansem part —-- 


*RpC: 
Roseglen part —- 


Tansem part ——- 


Ruso: 
RsA, R2A 


a REB: 
Ruso part -.-_ 


Manning part —— 


PRIC: 
Ruso part 


Manning part -- 


> RxB: 
Ruso part —-.-_ 


Manning part —_ 


ARC: 
Ruso part 


Wabek part —--_ 


Septic tank 
absorption fields 


Severe: 
slowly. 


percs 


Severe: slope —--- 


Severe: floods, 
wetness, 


percs slowly. 


SHBHE cccecesswede 
Moderate: slope -- 
Severe: percs 


slowly, depth to 
rock. 


Severe: 
slowly. 


percs 


Moderate: 
slowly. 


peres 


Moderate: 
slowly. 


peres 


Moderate: 
slowly. 


percs 


Moderate: 
slowly. 


percs 


Moderate: 
slowly. 


percs 


Slight 
Slight 


Slight 
Slight 


Severe: slope -.-_ 


Sewage lagoon 
areas 


Severe: slope —--~ 


Severe: slope ---. 


Severe: floods, 
wetness, 
excess humus. 


Severe; seepage —_ 
Severe: seepage —- 
Moderate: slope —- 
Moderate: slope -- 
Moderate: 

seepage. 
Moderate: 

seepage. 
Moderate: 

seepage. 
Severe: slope —~---_| 
Severe: slope —--- 
Severe: seepage —~ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage —_ 
Severe: seepage —. 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —- 


Trench sanitary 
landfill 


Severe: too 
clayey. 
Severe: slope ~--- 
Severe: floods, 
wetness, 
too clayey. 
Severe: seepage —_ 
Severe: seepage —. 
Severe: too 


clayey, depth to 
rock, 


Severe: too 
clayey. 

Slight 2.-.--<-2s-- 
Slight ~----------- 
Slight .--------.-- 
Slight -.---------- 
Slight. e--.222--- 
Severe: seepage -- 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage __ 
Severe: too 


sandy, seepage. 


Severe: too 


sandy. 
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Area sanitary Daily cover 
landfill for landfill 
Moderate: slope --| Poor: too clayey. 
Severe: slope ----| Poor: slope. 
Severe: floods, Poor: wetness, 
wetness. 
Severe: seepage ~-| Good. 
Severe: seepage _-| Fair: slope. 
SHEUE seekaccccsse Poor: tooclayey. 
Slight .-neiecens Poor: too clayey. 
Slight: 222222532223 Good. 
Slight --------~_-- Good. 
SHOE Lnsaceewene Good. 
Slight -----_.--__- Good 
SUBRE nthe eeseu Good 
Severe: seepage -.| Poor: toosandy. 
Severe: seepage -_| Poor: too sandy. 
Severe: seepage _-| Poor: thin layer. 
Severe: seepage -_| Poor: toosandy. 
Severe: seepage --| Poor: thin layer. 
Severe: seepage -_| Poor: toosandy. 
Severe: seepage -.| Poor: thin layer. 
Severe: seepage --| Poor: toosandy. 
Severe: seepage __| Poor: thin layer. 
Severe: seepage -.| Poor: too sandy. 
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TABLE 8.—Sanitary facilities—Continued 


Soil and map symbol 


§TIC: 
Telfer part 


Lihen part 


Tonka: 
‘Tp: 
Tonka part ~--- 


Parnell part —--- 


Trembles: 
2Tr 


2VwC: 
Vebar part ---- 


Williams part —- 


*WeaD: 
Wabek part —.-- 


WIB 


Septic tank 
absorption fields 


Severe: 
slowly. 


Moderate: 


percs 


floods, 


percs slowly. 


Moderate: 


floods, 


peres slowly. 


Slight --------_~-- 
Slight ------------ 
Severe: wetness, 
floods. 

Severe: floods, 
wetness, 


percs slowly. 


Slight ------------ 
Severe: depth to 
rock. 

Severe: percs 
slowly. 

Slight _----_______ 
Severe: percs 
slowly. 

Severe: percs 
slowly. 
Moderate: slope —- 
Severe: percs 
slowly. 

Severe: percs 
slowly. 

Slight ---------___ 
Moderate: slope -- 
Severe: percs 
slowly, large 
stones. 

Severe: percs 


slowly. 


Sewage lagoon 
areas 


Moderate: 
seepage, 


Moderate: 
seepage. 


Severe: seepage —— 


Severe: seepage —_ 


Slight 


Severe: floads, 
wetness, 
excess humus, 


Severe: seepage —- 
Severe: seepage —~ 
Moderate: slope —- 
Severe: seepage ._ 
Moderate: slope —- 
Moderate: slope —- 
Severe: seepage —- 
Severe: slope —_-- 
Severe: slope ---_ 
Severe: seepage -- 
Severe: seepage —~ 
Moderate: slope, 


large stones, 


Moderate: slope -- 


Trench sanitary 
landfill 


Moderate: 
floods. 


Severe: too 
sandy, seepage. 


Severe: seepage —~ 
Severe: wetness, 
floods. 
Severe: floods, 
wetness, 
too clayey. 
Severe: seepage —— 
Severe: seepage -_ 
Slight ---------_-- 
Severe: too 


sandy, seepage. 


Slight 


Severe: too 
sandy, seepage. 


Slight 


Slight 


Severe: too 
sandy, seepage. 


Severe: too 
sandy, seepage. 


Severe: large 
stones. 

Moderate: too 
clayey. 


Area sanitary 
landfill 


Slight -.-.-_------ 
Moderate: 

floods. 
Moderate: 

floods. 

Severe: seepage —_ 
Severe: seepage —_ 
Severe: wetness, 
floods. 

Severe: floods, 
wetness. 

Severe: seepage —_ 
Severe: seepage —- 
Slight 2.222222 e. 
Severe: seepage —- 
Slight. --.2.-.2.._ 
Slight -----_._.--_ 
Severe: seepage —_ 
Moderate: slope —_ 
Moderate: slope -- 
Severe: seepage -- 
Severe: seepage —- 
Slight ---------___ 
Slipht.c22.-2-205.- 


Daily cover 
for landfill 


Good. 


Good, 


Poor: 


Fair: 


Poor: 


Poor: 


Good, 


Fair: 


Good. 


too clayey. 


too sandy. 


too sandy. 


wetness, 


wetness. 


thin layer. 


thin layer. 


thin layer. 
slope. 
slope. 
thin layer. 


thin layer. 


large stones. 


too clayey. 
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Soil and map symbol 


9WoA: 
Williams part ~- 


Bowbells part —- 


> WoB: 
Williams part —- 


Bowbells part —- 


7WoC: 
Williams part —- 


Bowhells part —- 
2WoB: 

Williams part —- 

Bowbells part -- 

Zahl part 


7 wre: 
Williams part —- 


Mine sink part. 


owt: 
Wilton part —_-- 


Temvik part ___- 


Wilton: 
2WwC: 
Wilton part _._- 


Williams part __ 


2 7cE: 
Zahl part -----_ 


Cabba part _--_ 


*ZmE: 


Zahl part ~____- 


Max part 


Septic tank 
absorption fields 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


percs 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: slope, 
depth to rock, 


Severe: percs 
slowly. 
Severe: percs 


slowly. 


Sewage lagoon 


areas 

Moderate: slope —-- 
Moderate: slope —- 
Moderate: slope —- 
Moderate: slope -- 
Severe: slope ~.-- 
Severe: slope —___ 
Moderate: slope —- 
Moderate: slope -_ 
Moderate: slope __ 
Moderate: slope —_ 
Moderate: slope -_ 
Moderate: slope -_ 
Moderate: slope _- 
Severe: slope —-_-- 
Severe: slope —~-- 
Severe: slope —--_ 
Severe: slope, 


depth to rock. 


Severe: slope —--_ 


Severe: slope —_-- 


TABLE 8.— Sanitary facilittes—Continued 


Trench sanitary Area sanitary 
landfill 


landfill 
light: 222 Sees Slight ----------_. 
Slight -.---------_ Slight ----------~_ 
Slight ----__-__--- Slight ------------ 
Slight ..-------_--| Slight ~...---___-_ 
Slight --__________ Slight: s2s2-2--555. 
Slight ---.-------- Slight ---_---___-_ 
Slight .22.--...4- Slight .2chcn5 coe 
SHOE 2oececeoae. Slight -------_____ 
Slight -----...---- Slighb. cco. e oe 
Slight ------.-_--- Slight -----_-___-- 
Slight» -ss-2.-2--2: Slight ---------.-- 
SHPHE coucccnncks 2 Slight ------____-- 
Slight ----------__ Slight: 222-2482: 
Slight ------------ Slight: 22+ 2s22- 3: 
Slight.22+--2-2---- Slight --------_--_ 
Severe: slope ----| Severe: slope —~~__ 
Severe: depth to Severe: slope --__ 
rock, slope. 
SHEE contests Severe: slope —--. 
Moderate: slope --| Severe: slope —--- 


Daily cover 
for landfill 


Good. 


Good. 


Good. 


Good. 


Good. 


Good. 


Good. 


Good. 


Good. 


Poor: slope. 


Poor: slope, 
thin layer, 
area reclaim, 


Poor: slope. 


Poor: slope. 
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TABLE 8.—Sanitary facilities—Continued 


. Septic tank Sewage lagoon 
Soil and map symbol absorption fields areas 
®ZpE: 
Zahl part ------ Severe: percs Severe: slope —--_ 
slowly. 
Max part ------ Severe: peres Severe: slope —_-- 
slowly. 
Parnell part —-.| Severe: floods, Severe: floods, 
wetness, wetness, 


peres slowly. 


excess humus. 


®2wC: 
Zahl part ---_-. Severe: percs Moderate: slope —_ 
slowly. 
Williams part ._| Severe: peres Moderate: slope —~ 
slowly. 


1 Protected from flooding by Garrison Dam. 


Trench sanitary Area sanitary Daily cover 
landfill landfill for landfill 
Severe: slope ----| Severe: slope ----| Poor: slope. 
Severe: slope ----| Severe: slope ~---| Poor: slope. 
Severe: floods, Severe: floods, Poor: wetness. 
wetness, wetness, 
too clayey. 
SHOA cece ae Slight -----____._ Good 
Slight ------.----- Slight: 2.222 .s eeu Good. 


2 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


Roads and streets referred to in table 7 have an all- 
weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock frag- 
ments, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. The roads are graded with soil material at 
hand, and most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of 
the soi] as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The classifications of 
the soil and the soil texture, density, shrink-swell po- 
tential, and potential frost action are indicators of 
the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard 
rock or very compact layers, and content of large 
stones, all of which affect stability and ease of exca- 
vation, were also considered. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil prop- 
erties and site features to be considered in design and 
installation. Also, those soil properties that deal with 
the ease of excavation or installation of these facilities 
will be of interest to contractors and local officials. 
Table 8 shows the degree and kind of limitations of 
each soil for these uses and for use of the soil as daily 
cover for landfills. 

If the degree of soil limitation is indicated by the 
rating: slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are un- 
favorable for the specified use, but limitations can be 
overcome by special planning and design; and if 


severe, soil properties or site features are so unfavor- 
able or difficult to overcome that major soil reclama- 
tion, special designs, or intensive maintenance are 
required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil 
horizons between depths of 18 and 72 inches are 
evaluated for this use. The soil properties and site 
features considered are those that affect the absorp- 
tion of the effluent and those that affect the construc- 
tion of the system. 

Properties and features that affect the absorption 
of the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and a shallow depth to bed- 
rock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 
downslope areas. Also, soil erosion and soil slippage 
are hazards where absorption fields are installed in 
sloping soils. 

Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth less than 4 feet below 
the tile lines. In these soils the absorption field does 
not adequately filter the effluent, and as a result ground 
water supplies in the areas may be contaminated. 

Percolation tests are performed to determine the 
absorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be 
performed during the season when the water table is 
highest and the soil is at minimum absorptive capacity. 

In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it may be 
possible to install special systems that lower the sea- 
sonal water table; or it may be possible to increase the 
size of the absorption field so that satisfactory per- 
formance is achieved. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons have a nearly level 
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(Terms that describe restrictive soil features are defined in a Se a Absence of an entry indicates that the soil was not 
evaluate 


: Pond reservoir 
Soil and map symbol aeas 
Aquents: 
AG Seco st soos see ae ce Favorable —~-- 
Aquolls 
Af cose csscsscfesie ns Favorable —.-- 
Arnegard: 
ArA, ArB, ArC --------- Seepage -__--- 
Banks: 
Ba? Bk ckececetelsen Seepage __---- 
Bowbells: 
BoAwecexeos os setate Favorable ~-_~ 
7 BsB: 
Bowbells part —------ Favorable —.-_ 
Williams part ~----- Favorable ~_-- 
Bowdle 
BWA josScesneSest ae Seepage —~__-- 
. ByB: 
Bowdle part ~----.-- Seepage ~-__-- 
Stady part ~----_--- Seepage ~-._-- 
*ByC: 
Bowdle part -------- Seepage ---_-- 
Stady part -_------- Seepage ~-____ 
Cabba 
Gabi siee to Slope, seepage, 
depth to 
rock. 
2 CbF: 

Cabba part -___----| Slope, seepage, 
depth to 
rock. 

Shale outerep part. 

Cohagen: 
*ChD: 

Cohagen part —.--~_ Seepage, 
slope. 

Vebar part -------- Seepage, depth 


to rock. 


Embankments, 
dikes, and levees 


Drainage 


Low 
strength, 


Compressible, 
hard to pack, 
low strength. 


Piping, 
compressible, 
low strength, 


Hard to pack, 
piping. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Seepage 


Seepage 


Seepage, 
piping. 


Seepage 


Seepage, 
piping. 


Thin layer, 
piping, 
ow strength. 


Thin layer, 
iping, 
ow strength. 


Thin layer, 
seepage. 


Poor outlets —- 


Wetness, 
poor outlets. 


Not needed ~_- 


Not needed --- 


Not needed _-_ 


Not needed —-- 


Not needed -__ 


Not needed ~-- 


Not needed ___' 


Not needed ~-- 


+ 


No 


a 


needed ___ 


Not needed 


Not needed ___ 


Not needed 


om 


No 


ro 


needed 


needed 


Irrigation 


Wetness 


Wetness 


Favorable ~-.. 


Complex slope, 
erodes easily. 


Slow intake _-. 


Slow intake _-- 


Complex slope, 
slow intake. 


Rooting 
depth. 


Rooting 
depth. 


Rooting 
depth. 


Rootin; 
depth: 


Rootin 
depth. 


Complex slope, 
rooting 
depth. 


Complex slope, 
rooting 
depth. 


Complex slope, 
droughty, 
rooting 
depth. 


Erodes easily, 
rooting 
depth. 


Terraces and 
diversions 


Not needed —-- 


Not needed --- 


Not needed —-- 


Poor outlets ~~ 


Poor outlets —- 


’ Complex slope, 


poor outlets. 


Not needed _-- 


Not needed __- 


Rooting 
depth. 


Not needed __- 


Rooting 
depth. 


Depth to rock, 
slope, root- 
ing depth. 


Depth to rock, 
slope, root- 
ing depth. 


Depth to rock, 
slope, erodes 
easily. 


Depth to 
rock, 


Grassed 
waterways 


Not needed. 


Not needed. 


Favorable. 


Not needed. 


Favorable. 


Favorable. 


Slope. 


Not needed. 


Not needed. 


Not needed. 


Not needed. 


Not needed. 


Rooting depth, 
slope, 
droughty. 


Rooting depth, 
slope, 
droughty. 


Erodes easily, 
slope. 


Erodes easily, 
slope. 
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Soil and map symbol 


7 ChE: 
Cohagen part 


Falkirk: 


FaAyFaB: en eee nos s=- 


FbA: 
Falkirk part 


Max part ---------- 


S FbB: 
Falkirk part 


Max part-<.ae-s.-. 


TFbC: 
Falkirk part 


Max part —...------ 


Farnuf: 
FIA, FEB 


Flasher: 


FID) FIE So 324-<—-st wane 


Flaxton: 


FnA, FoB, FnC ~-~------- 


Pond reservoir | Embankments, : ee Terraces and Grassed 
areas dikes, and levees Drainage Irrigation diversions waterways 
Seepage, Thin layer, Not needed ___| Complex slope, | Depth to rock, Erodes easily, 
slope. seepage. droughty, slope, erodes slope. 
rooting easily. 
depth. 
Seepage, depth | Piping ~_.---_ Not needed —._| Erodes easily, Depth to Erodes easily, 
to rock. rooting rock. slope. 
depth. 
Favorable —---| Low strength, Poor outlets, Floods, Not needed ---| Not needed. 
compressible. wetness, wetness, 
peres slowly. percs slowly. 
Favorable ..--| Compressible, Wetness, floods, | Wetness, slow Percs slowly, Not needed. 
hard to pack, poor outlets. intake, wetness, 
low strength. poor outlets. 
Seepage _-__-- Seepage —---_- Wetness, cut- Wetness, Not needed _--| Not needed. 
banks cave. seepage. 
Favorable ~---| Compressible, Not needed ___| Peres slowly --| Favorable ----| Favorable. 
piping. . 
Favorable _.__| Compressible, | Not needed --_| Peres slowly -_| Favorable -.--| Favorable. 
piping. 
Slope ~------- Shrink-swell, Not needed _-_| Complex Complex slope, | Slope, erodes 
low strength. slope. poor outlets. easily. 
Favorable ___-| Compressible, | Not needed ___| Peres slowly --| Favorable _---| Favorable. 
piping. 
Slope -------- Shrink-swell, Not needed ___| Complex Complex slope, | Slope, erodes 
low strength. slope. poor outlets. easily. 
Favorable ._..| Compressible, Not needed ___| Peres slowly --| Favorable ~_-_| Favorable, 
piping. 
Slope -----_-- Shrink-swell, Not needed _--| Complex Complex slope, | Slope, erodes 
low strength. slope. poor outlets, easily. 
Slope, Piping, Slope -------- Slope ~------- Slope, erodes Slope, erodes 
seepage. low strength. easily. easily. 
Depth to rock, | Thin layer, Not needed ___| Slope, rooting Slope, depth to | Erodes easily, 
slope. seepage. depth. rock, erodes slope. 
easily. 
Seepage ~---.- Compressible, Not needed ___| Complex slope, | Complex slope, | Erodes easily. 
piping erodes easily. piping. 
ow strength. 
Seepage —-_--- Seepage, Wetness, cut- Wetness, Not needed —--| Not needed. 
piping. banks cave, floods, fast 
floods. intake. 
Favorable -.--| Compressible, Not needed .__] Slow intake __| Piping —_--___ Favorable. 


low strength, 
piping. 


Soil and map symbol 


MCLEAN COUNTY, NORTH DAKOTA 


TABLE 9.— Water management—Continued 


Pond reservoir 
areas 


GoA 


HaA 


Harriet: 
* Hk: 
Harriet part 


Saline land part —--- 


Havrelon: 
1Hn, *Ho 


*LoE: 
Lihen part 


Zahl part 


Linton: 
7 LmB: 
Linton part 


Mandan part 


ILmC: 
Linton part 


Mandan part 


Favorable ~~~. 


Seepage 


Favorable —__- 


Favorable ~--- 


Seepage —----- 


Favorable ~~~ 


Favorable __-~ 


Seepage, 
slope. 


Seepage, 
slope. 


Favorable _--- 


Seepage, 


slope. 


Seepage 


Seepage, 
slope. 


Embankments, 
dikes, and levees 


Compressible, 
hard to pack. 


Compressible, 
low strength, 
piping. 


Compressible, 
piping, 
low strength. 


Compressible, 
low strength. 


Compressible, 
piping, 
low strength. 


Compressible, 
hard to pack, 
low strength. 


Erodes easily, 
shrink-swell. 


Compressible, 
hard to pack. 


Seepage, 
unstable fill, 
piping. 


Seepage, 
unstable fill, 
piping. 


Shrink-swell, 
low strength. 


Compressible, 
piping, 
low strength, 


Compressible, 
piping, 
low strength. 


Compressible, 
Piping, 
low strength, 


Compressible, 
piping, 
low strength. 


Drainage 


Wetness, percs 
slowly. 


Not needed _-. 


Percs slowly ~~ 


Wetness, floods, 
peres slowly. 


Not needed _~_ 


Wetness, floods, 
percs slowly. 


Not needed —.- 


Wetness, poor 
outlets. 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed _-_ 


Not needed __- 


Irrigation 


Wetness, percs 
slowly. 


Favorable ~--- 


Slow intake, 
wetness. 


Slow intake, 


Terraces and 
diversions 


Wetness, 
percs slowly. 


Percs slowly, 
poor outlets, 
piping. 


Percs slowly, 


excess alkali, rooting 
excess salt. depth. 
Favorable ~---| Piping ---~---- 
Slow intake, Not needed ~-— 
excess alkali. 
Complex slope, | Complex slope, 


erodes easily. 


Wetness, slow 
intake, 


Seepage, erodes 
easily. 


Seepage, erodes 
easily. 


Complex slope, 
peres slowly. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


erodes easily. 


Wetness, 
percs slowly. 


Too sandy, 
erodes easily, 
slope. 


Too sandy, 
erodes easily, 
slope. 


Complex slope, 
erodes easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 
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Grassed 
waterways 


Not needed. 


Favorable. 


Peres slowly. 


Not needed. 


Not needed. 


Not needed. 


Erodes easily, 
slope. 


Not needed. 


Erodes easily, 
slope, 
droughty. 


Erodes easily, 
slope, 
droughty. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily, 
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Soil and map symbol 


7LmD; 
Linton part 


Mandan part 


TLmE: 
Linton part 


Mandan part 


Mandan: 
MdA, MdB, MdC 


SOIL SURVEY 


TABLE 9.— Water management—Continued 


Pond reservoir 
areas 


Seepage, 
slope. 


Seepage —----- 


Favorable ~~~ 


Favorable ~~~ 


Embankments, 
dikes, and levees 


Compressible, 
piping, 
low strength. 


Compressible, 
piping, 
low strength. 


Compressible, 
piping, 
low strength. 


Compressible, 
piping, 
low strength. 


Compressible, 
hard to pack, 
shrink-swell. 


Compressible, 
low strength, 
piping. 


Compressible, 
piping, 
low strength. 


Seepage, 
piping. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Compressible, 
shrink-swell. 
piping. 


Drainage 


Not 


Not 


Not 


Not 


needed 


needed 


needed 


needed 


Poor outlets __ 


Not 


Not 


needed 


needed 


Wetness, 
floods. 


Not 


Not 


Not 


Not 


Not 


No 


+ 


No 


or 


No 


oo 


No 


o 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


Irrigation 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slow intake —~_ 


Slow intake —__ 


Slope, erodes 
easily. 


Wetness, 
floods. 


Complex 
slope. 


Complex 
slope. 
Slow intake ~~ 


Complex slope, 
peres slowly. 


Complex 
slope. 


Complex slope, 
peres slowly. 


Complex 
slope. 


Complex slope, 
percs slowly. 


Percs slowly, 
rooting 
depth. 


Terraces and 
diversions 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily, 


Slope, erodes 
easily, 


Peres slowly ~~ 


Slope, erodes 
easily. 


Not needed __- 


Complex slope, 
poor outlets. 


Complex slope, 
poor outlets. 
Poor outlets —_ 


Complex slope, 
erodes easily. 


Complex slope, 
poor outlets. 
Complex slope, 
erodes easily. 
Complex slope, 
poor outlets. 
Complex slope, 


erodes easily. 


Piping, rooting 
depth. 


Grassed 
waterways 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Not needed. 


Favorable. 


Slope, erodes 
easily. 


Not needed. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 
Favorable. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 
Slope, erodes 
easily. 
Slope, erodes 
easily. 
Slope, erodes 


easily. 


Favorable, 


Soil and map symbol 


Niobell: 
®NbA: 


Niobell part _--___-- 


Williams part 


* NbB: 


Niobell part -------- 


Williams part ~----- 


Noonan: 
*NmB: 
Noonan part 


Miranda part 


2NmD: 
Noonan part 


Miranda part 


Nutley: 
NtA, NtB 


Orthents: 


Of wseassees seo cece S 


Parshall : 
PhA, PhB, PhC, PhD, 


PoA, PoB ----~----.---~ 


Rimiresoeee se eeceoece as 


® RpB: 
Roseglen part 
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Pond reservoir 
areas 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 
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Embankments, 
dikes, and levees 


Piping, 
shrink-swell. 


Shrink-swell, 
low strength. 


Piping, 
shrink-swell. 


Shrink-swell, 
low strength. 


Piping, 
shrink-swell, 
erodes easily. 


Low strength__ 


Piping, 
shrink-swell, 
erodes easily. 


Low strength-_ 


Low strength 
compressible. 


Low strength. 
hard to pack. 


Seepage, 
piping. 


Low strength, 
compressible, 
shrink-swell. 


Low strength, 
compressible, 
hard to pack, 


Compressible, 
low strength. 


Compressible, 
low strength. 


Drainage 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed 


Excess salt, 
peres slowly, 
excess alkali. 


Not needed —~- 


Excess salt, 
percs slowly, 
excess alkali. 


Not needed _.— 


Not needed _-- 


Floods, percs 
slowly. 


Not needed 


Not needed 


Not needed 


Not needed __- 


Not needed 


Irrigation 


Percs slowly, 
excess alkali. 


Complex slope, 
slow intake. 


Percs slowly, 
excess alkali. 


Complex slope, 
slow intake. 


Percs slowly, 
excess alkali. 


Excess salt, 
percs slowly, 
excess alkali. 


Percs slowly, 
excess alkali. 


Excess salt, 
percs slowly, 
excess alkali. 


Slope, slow 
intake, percs 
slowly. 


Excess alkali, 
slope. 


Floods, 
wetness, 
slow intake. 


Favorable ~_-. 


Rooting depth, 
slow intake, 
erodes easily. 


Excess alkali, 
excess salt, 
slow intake. 


Peres slowly -- 


Peres slowly -- 


Terraces and Grassed 

diversions waterways 

Peres slowly, Favorable. 
piping. 

Complex slope, | Slope. 
poor outlets. 

Peres slowly, Favorable. 
piping. 

Complex slope, | Slope. 


poor outlets, 


Erodes easily, 
piping. 


Not needed _-- 
Erodes easily, 
piping. 


Not needed _-- 


Not needed _~- 


Erodes easily, 
piping. 


Peres slowly, 
rooting depth, 
erodes easily. 


Peres slowly, 
erodes easily, 
rooting depth. 


Favorable ~--_ 


Favorable —--- 


Erodes easily, 
excess alkali. 


Not needed. 


Erodes easily, 
excess alkali. 


Not needed. 


Slope, erodes 
easily. 


Slope. 


Not needed. 


Erodes easily. 


Erodes easily, 
peres slowly, 
rooting depth. 


Erodes easily, 
excess alkali, 
excess salt. 


Not needed. 


Not needed. 
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TABLE 9.—Water management—Continued 
era rr 


: Pond reservoir | Embankments, 
Soil and map symbol areas dikes, and levees 

Tansem part ~.----- Seepage ~----. Compressible, 
low strength, 
piping. 

*RpC: 

Roseglen part ~---~- Favorable ---.) Compressible, 
low strength. 

Tansem part —--.--. Seepage -_~--- Compressible, 
low strength, 
piping. 

Ruso: - 

RsA, RzA -------------- Seepage ~_-.-- Piping, 
seepage. 

* REB: ee 

Ruso part ~--.------ Seepage ~._--- Piping, 
seepage. 

Manning part —--~-- Seepage ~~---.- Seepage ~----- 

*RIC: 

Ruso part ---.------ Seepage __---- Piping, 
seepage 

Manning part —-----| Seepage -_---_ Seepage ~--.-- 

®RxB: 2 

Ruso part -------.-- Seepage —.---- Piping, 
seepage. 

Manning part -_----| Seepage ~_---- Seepage ~_-.-. 

FRC: 

Ruso part ---------- Seepage —---~- Piping, 
seepage. 

Wabek part ~------- Seepage ~~~ Seepage —----- 

Seroco 

S6D ceasacs eset Seepage —----- Seepage. 
piping, 
erodes easily. 

Sinai 

Shi etonpesoaesl et Seces Favorable ----| Low strength, 
compressible, 
shrink-swell. 

Straw: 

St P Skee st as etasee Seepage —----- Low strength, 
hard to pack, 
piping. 

Telfer: 

*TIC: 

Telfer part ~----_-- Seepage —~---- Seepage, 
piping, 
erodes easily. 

Lihen part --------- Seepage, Seepage, 

slope. unstable fill, 


piping. 


Drainage 


Not needed ~~ 


Not needed 


Not needed 


Not needed 


Not needed 


needed 


needed 


needed 


needed 


needed 


Not needed 


Not needed 


Not needed 


Not needed _-_ 


Floods, slope -_ 


Not needed ~~. 


Not needed _-- 


Irrigation 


Percs slowly —- 


Erodes 
easily. 


Complex slope, 
erodes easily. 


Complex slope, 
erodes easily. 


Fast intake, 
seepage. 


Complex slope, 
erodes easily. 


Fast intake, 
seepage, 


Complex slope, 
erodes easily. 


Fast intake, 
seepage. 


Complex slope, 
erodes easily. 


Seepage, 
rooting 
depth. 


Complex slope, 
soil blowing. 


Slow intake, 
percs slowly. 


Seepage, 
floods, slope. 


Complex slope, 
soil blowing. 


Seepage, 
erodes easily. 


Terraces and 
diversions 


Favorable —__- 


Erodes 
easily. 


Not needed _-- 


Not needed _-. 


Erodes easily, 
rooting 
depth, 


Not needed __- 


Erodes easily, 
rooting 
depth. 


Not needed _-- 


Erodes easily, 
rooting 
depth. 


Not needed __- 


Not needed _-- 


Too sandy, 
erodes easily, 
slope. 


Not needed _-_ 


Slope, piping, 
erodes easily. 


Too sandy, 
erodes easily, 
slope. 


Too sandy, 
erodes easily, 
slope. 


Favorable. 


Not needed. 


Favorable, 


Droughty, 
erodes easily. 


Droughty, 
erodes easily. 


Erodes easily, 
rooting depth. 


Droughty, 
erodes easily. 


Erodes easily, 
rooting depth, 


Droughty, 
erodes easily. 


Erodes easily, 
rooting depth, 


Droughty, 
erodes easily. 


Droughty, 
erodes easily. 


Droughty, 
erodes easily, 
slope. 


Droughty. 


Slope, erodes 
easily. 


Droughty, 
erodes easily. 


Erodes easily, 
slope, 
droughty. 


Soil and map symbol 


Tonka: 
®Tp: 
Tonka part 


Parnell part 


Trembles: 


Tr séeeseoesietceculS 


®YwC: 


Vebar part ~-------- 


®=WaB: 
Wabek part 


=WaD: 
Wabek part 


Zahl part 


?WbB, *? WbD 


®WoA: 
Williams part 


Bowbells part 


IWoB: 
Williams part 


Bowbells part 
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Pond reservoir 


areas 


Favorable ~_-- 


Favorable _--- 


Seepage 


Seepage, depth 


to rock. 


Favorable ~_~- 


Favorable 


Favorable 


Favorable 


Favorable 


Embankments, 
dikes, and levees 


Low strength, 
shrink-swell. 


Low strength, 
hard to pack. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Seepage 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Seepage —----- 


Large stones ~~ 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Terraces and 


Drainage Irrigation diversions 
Poor outlets ~-| Wetness ------ Wetness _---__ 
Floods, percs Floods, Not needed —_-_ 

slowly. wetness, 

slow intake. 

Not needed ---| Erodes Piping, erodes 
easily. easily. 

Not needed ~--| Erodes easily, Depth to 
rooting rock. 
depth. 

Not needed _-_| Complex slope, | Complex slope, 
slow intake. poor outlets. 

Not needed ___| Droughty, Not needed __- 
seepage, 
rooting 
depth. 

Not needed _--| Complex Complex slope, 
slope. poor outlets. 

Not needed ___| Complex slope, | Complex slope, 
percs slowly. erodes easily. 

Not needed -..| Seepage, Not needed __- 
rooting 
depth. 

Not needed ___| Complex Complex slope, 
slope. poor outlets. 

Not needed _-__| Complex slope, | Complex slope, 
percs slowly. erodes easily. 

Not needed _-.| Seepage, Not needed ___ 
rooting 
depth. 

Not needed ___}| Large stones, Large stones, 
complex complex 
slope, slow slope, poor 
intake. outlets. 

Not needed _-.| Complex slope, | Complex slope, 
slow intake. poor outlets, 

slow intake. 

Not needed _..| Complex slope, | Complex slope, 
slow intake. poor outlets. 

Not needed _-.| Slow intake ___} Poor outlets —_ 

Not needed ___| Complex slope, | Complex slope, 
slow intake, poor outlets. 

Not needed ___| Slow intake ---| Poor outlets —- 
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Grassed 
waterways 
Not needed. 


Not needed. 


Erodes easily. 


Erodes easily, 


slope. 


Slope. 


Droughty, 
erodes easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Droughty, 
erodes easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Droughty, 
erodes easily. 


Large stones, 
slope. 


Slope. 


Slope. 


Favorable. 


Slope. 


Favorable. 
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Soil and map symbol 


*WoC: 
Williams part 


Bowbells part 


"WoB: 
Williams part 


Bowbells part 


Zahl part 


2wWrB: 
Williams part 


Mine sink part, 


awit: 
Wilton part -------- 


Temvik part 


®WwC: 
Wilton part 


Williams part 


Zahl: 
®7ZcE: 
Zahl part 


Cabba part 


mE: 
Zahl part 


*ZpE: 
Zahl part 


Max part 


Parnell part 


SOIL SURVEY 


TABLE 9.—Water management—Continued 


Pond reservoir 
areas 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Favorable 


Slope, 
seepage, 
depth to 
rock. 


Favorable ---- 


Embankments, 
dikes, and levees 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Compressible, 
piping. 


Compressible, 
piping. 


Compressible, 
shrink-swell, 
piping. 


Compressible, 
piping. 


Shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Thin layer, 
iping, 
ow strength. 


Compressible, 
shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Compressible, 
shrink-swell, 
low strength. 


Shrink-swell, 
low strength. 


Low strength, 
hard to pack. 


Drainage 


Not needed 


needed 


needed 


needed 


needed 


needed 


needed 


needed 


Not needed 


Not needed 


needed 


needed ___ 


needed _-- 


Not needed ___ 


Not needed —__ 


Not needed ~-_ 


Not needed .-. 


Eloods, peres 
slowly, frost 
action. 


Irrigation 


Complex slope, 
slow intake. 


Slow intake ___ 


Complex slope, 
slow intake. 


Slow intake ~-_ 


Complex slope, 
percs slowly, 


Complex slope, 
slow intake, 


Complex slope, 
percs slowly. 


Complex slope, 
percs slowly. 


Percs slowly, 
complex 
slope. 


Complex slope, 
percs slowly. 


Complex slope, 
slow intake. 


Complex slope, 
percs slowly. 


Complex slope, 
rooting 
depth. 


Complex slope, 
percs slowly. 


Complex 
slope. 


Complex slope, 
percs slowly. 


Complex 
slope. 


Floods, 
wetness, 
slow intake. 


Terraces and 
diversions 


Complex slope, 
poor outlets. 


Poor outlets ~~ 


Complex slope, 
poor outlets. 


Poor outlets -- 


Complex slope, 
erodes easily. 


Complex slope, 
poor outlets. 


Complex 
slope. 


Complex 
slope. 


Complex slope, 
piping. 


Complex 
slope. 


Complex slope, 
poor outlets. 


Complex slope, 
‘erodes easily. 


Depth to rock, 


slope, root- 
ing depth. 


Complex slope, 
erodes easily. 


Complex slope, 
poor outlets. 


Complex slope, 
erodes easily. 


Complex slope, 
poor outlets. 


Not needed _-- 


Grassed 
waterways 


Slope. 


Favorable. 


Slope. 
Favorable. 


Slope, erodes 
easily. 


Slope. 


Favorable, 


Favorable. 


Favorable. 


Favorable. 


Slope. 


Slope, erodes 
easily. 


Rooting depth, 


slope, 
droughty. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily, 


Not needed. 
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R Pond reservoir | Embankments, A aaipinge Terraces and Grassed 
Soil and map symbol areas dikes, and levees Drainage Irrigation diversions waterways 
®*ZwC: 
Zahl part ~--------_ Favorable --_-| Shrink-swell, Not needed ___| Complex slope, | Complex slope, | Slope, erodes 
low strength. percs slowly. erodes easily. easily. 
Williams part ~--.-- Favorable ----| Shrink-swell, ‘Not needed _-_| Complex slope, | Complex slope, | Slope. 
low strength. slow intake. poor outlets. 


* Protected from flooding by Garrison Dam. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


flow area surrounded by cut slopes or embankments 
of compacted, nearly impervious soil materia]. Aerobic 
lagoons generally are designed so that depth of the 
sewage is 2 to 5 feet. Impervious soil for the lagoon 
floor and sides is required to minimize seepage and 
contamination of local ground water. Soils that are very 
high in organic matter and those that have stones 
and boulders are undesirable. Unless the soil has very 
slow permeability, contamination of local ground 
water is a hazard in areas where the seasonal high 
water table is above the level of the lagoon floor. In 
soils where the water table is seasonally high, seepage 
of ground water into the lagoon can seriously reduce 
its capacity for liquid waste. Slope, depth to bedrock, 
and susceptibility to flooding also affect the location 
of sites for sewage lagoons or the cost of construction. 
Shear strength and permeability of compacted soils 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread compacted in layers 
and covered with thin layers of soil. Landfill areas are 
subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability affect 
the suitability of a soil for this purpose. The best soils 
have a loamy or silty texture, have moderate or slow 
permeability, are deep to bedrock and a seasonal water 
table, are free of large stones and boulders, and are 
not subject to flooding. In areas where the seasonal 
water table is high, water seeps into the trenches and 
causes problems in excavating and filling the trenches. 
Also, seepage into the refuse increases the risk of 
pollution of ground water. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability that might allow 
noxious liquids to contaminate local ground water. 

Unless otherwise stated, the ratings in table 8 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers, The 
limitations caused by soil texture, depth to bedrock, 
and stone content do not apply to this type of landfill. 
Soil wetness, however, may be a limitation because 
of difficulty in operating equipment. 

Daily cover for sanitary landfill should be soil that 
is easy to excavate and spread over the compacted fill 


during both wet and dry weather. Soils that are loamy 
or silty and free of stones or boulders are better than 
other soils. Clayey soils may be sticky and difficult to 
spread; sandy soils may be subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of landfills should be suitable for growing 
plants. In comparison with other horizons, the A 
horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use 
as the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or fina] cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas, such as slope, erodibility, and 
potential for plant growth. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 9 soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for this use have low 
seepage potential, which is determined by the perme- 
ability and depth over fractured or permeable bedrock 
or other permeable material. 

Embankments, dikes, and levees require soil ma- 
terial that is resistant to seepage, erosion, and piping 
and is of favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Stones 
and organic -matter in a soil downgrade the suitability 
of a soil for use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties 
as permeability, texture, structure, depth to claypan 
or other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail- 


154 SOIL SURVEY 


TABLE 10.—Construction material 


[Terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “good,” “fair,” “poor,” and 
“unsuited.” Absence of an entry indicates that the soil was not rated] 


Soil and map symbol Road fill Sand Gravel Topsoil 
Aquents: ; : 
AG aakocnn che cee eee Poor: frost action ---| Unsuited -~.-...-----~- Unsuited ~---.__------ Poor: thin layer. 
Aquolls: ‘ 
Ap tion oe ee Poor: wetness ~--.--- Unsuited ~.-----_----- Unsuited ~----__------ Poor: wetness. 
Arnegard: 
ArA, ArB, Ar --------- Fair: frost action ----| Unsuited ~-----.-_.--- Unsuited ~----.___--- Good. 
Banks 
Ba ote oe ea Good) 222 2cn2csss.5e3 Poor: excess fines -.--| Unsuited ~---.-_--_--- Poor: too sandy. 
Bk Sees be tte tee ee Good seseseeosenceuéce Poor: excess fines ----| Unsuited ~--.--_------ Poor: thin layer. 
Bowhbells: 
BoAscacect tee ee Fair: shrink-swell, Unsuited ~------------ Unsuited —-.--_.--____ Good. 
frost action. 
1BsB: é 
Bowbells part ------ Fair: shrink-swell, Unsuited ----...--..-- Unsuited ~------._-___ Good. 
frost action. 
Williams part ~----- Fair: frost action, Unsuited ~--.--------- Unsuited ~----__._____ Good. 
shrink-swell. 
Bowdle: ; 
BWA oe ee Sos te Good saecoes sso esess Fair: excess fines __--| Fair: excess fines ____| Good. 
+ ByB: 
Bowdle part ------- Good s-sseeto tees, Fair: excess fines __--| Fair: excess fines __._| Good. 
Stady part ~------- Good2s 2322255425 0c. Fair: excess fines __--| Fair: excess fines __--| Good. 
1ByC: i: 
Bowdle part -------- Good ~-.----~--------- Fair: excess fines __._| Fair: excess fines __-_| Good. 
Stady part --------- Good. ose Fair: excess fines _---| Fair: excess fines ._--| Good. 
Cabba: : 
VOgE-aecce sees, Poor: slope ~.-----.-- Unsuited ~----~------_ Unsuited ~---------._- Poor: slope. 
1CbF: ; 
Cabba part —~-----.~ Poor: slope ~---.---~. Unsuited ~---.---___.- Unsuited ~-.-_-----.-. Poor: slope. 


Shale outcrop part. 


Cohagen: 
“ChD: ; 
Cohagen part ------ Fair: frost action ---_| Unsuited ------------- Unsuited ~--------~..- Poor: thin layer. 
Vebar part —-----~- Good ~-------------~-- Poor: excess fines ----| Unsuited ----.-.----.~- Fair: slope. 
1ChE: : 
Cohagen part ------ Poor: slope ---.----~- Unsuited ---------~--- Unsuited ~---_-------. Poor: thin layer, slope. 
Vebar part —------- Good ~------~-----~--- Poor: excess fines __--| Unsuited ~-------.---- Poor: slope. 
Colvin: . : 
Conse tensco oe ess Poor: wetness, Unsuited ~.-----.---~- Unsuited ~------..--.- Poor: wetness. 
frost action. 
Dimmick: . . 
On Joan cowueee ewes Poor: wetness, Unsuited ----...----_. Unsuited ~---_---_--~_ Poor: wetness, too 
shrink-swell. clayey. 
Divide 
Dv ceSsce Soe S See Fair: wetness, Poor: excess fines ____| Poor: excess fines ~---] Good. 
frost action. 
Falkirk: . : 
FaA, FaB -------~------ Fair: low strength, Unsulted) 2o25ecerscen Unsuited ....--..----- Good. 


frost action. 
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Soil and map symbol Road fill Sand Gravel Topsoil 
7 FbA: 
Falkirk part ~----_- Fair: low strength, Unsuited ~-----.--~--- Unsuited ~-~-----_-___ Good. 
frost action. 
Max part ~------_-_ Fair: shrink-swell, Unsuited ~------------ Unsuited __-____-_-_-- Good. 
frost action. 
1 FbB: 
Falkirk part -.---_ Fair: low strength, Unsuited ~--.--------- Unsuited ~_------_---- Good. 
frost action. 
Max part ~-._-_._-- Fair: shrink-swell, Unsuited ~----------~_ Unsuited ~_._-__---_-- Good. 
frost action. 
1FbC: 
Falkirk part --.---- Fair: low strength, Unsuited ~-----_---_-- Unsuited ~.----_---__. Good. 
frost action. 
Max part ----...-- Fair: shrink-swell, Unsuited ------------- Unsuited —-----_---_-. Good. 
frost action. 
Farnuf: . . 
FIA. FB vecctcstilcaues Fair: shrink-swell, Unsuited ~_------_---_ Unsuited ~--._-----___ Good. 
frost action, 
low strength. 
Flasher: 
FID pos eee hee eced Good _---------------- Unsuited ~_---------~_ Unsuited ~--_-__---___ Poor: thin layer. 
PIES mete atta se ee Poor: slope --_----.-- Unsuited ~-~---_---_-- Unsuited ~_._-________ Poor: thin layer. 
Flaxton: : 
FnA, FnB, FnC® a ------ Fair: frost action, Unsuited ~~----.--~.-- Unsuited ~..-________ Good. 
shrink-swell. 
Fossum: : 
FS. oote eee et bese caS Poor: wetness —-----. Fair: excess fines ----| Unsuited ~-----_------ Poor: wetness. 
Grail: . . 
Gad, GaB _____-.---- Fair: frost action ----| Unsuited ~---.---_---- Unsuited ~-.---_..---- Fair: too clayey. 
Grano 
Gn feeewteaowcoessencs Poor: wetness, Unsuited ~.----------- Unsuited ~-----_-----_ Poor: wetness. 
shrink-swell. 
Grassna: . 
GGA. goa Seo oh esse Fair: shrink-swell, Unsuited ~----------~- Unsuited ~-----_-----_ Good. 
frost action. 
Hamerly: : . 
ABA Mond ct ot ates Poor: frost.action —-__| Unsuited ~------------ Unsuited ~---------_-- Fair: thin layer. 
Harriet: 
Hk: 
Harriet part ___--__ Poor: wetness, Unsuited ~--.----_~~-- Unsuited ~------------ Poor: wetness, excess 
low strength. salt, excess alkali. 
Saline land part. 
Havrelon : 
Aiiiwete sense ee lou seee Fair: shrink-swell, Unsuited ~-----~------ Unsuited __.-------_-_ Good. 
frost action. 
Ho: s2s2Sesctt ees Fair: shrink-swell, Unsuited ~.-.-----.--- Unsuited ~----_---__-- Fair: too clayey. 
frost action. 
Heil: 
Lee a Pe En TE Poor: wetness, Unsuited ~.-___.__--__ Unsnited 225-4 o.5ce2 Poor: wetness, too 
shrink-swell. clayey. 
Krem 


KnB seat kat ita Fair: shrink-swell —--| Unsuited __..----.--~. Unsuited ~--.-_------- Poor: too sandy. 
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Soil and map symbol Road fill Sand Gravel 
Lallie 
Le See oh J eaten id ee, Poor: wetness, Unsuited ~-------_--_- Unsuited ~.----.---... 
frost action. 
Lihen: 
LoB, LeC pawn esee eek Good oss22s552.-5---- Poor: excess fines _-__-| Unsuited ---_-_-_--._ 
‘LgE: 
Lihen part ~--.----- Fair: slope ..------~- Poor: excess fines ____| Unsuited -.---__._____ 
Zahl part -----.---- Fair: frost action, Unsuited ---_-__-____- Unsuited _________.__- 
shrink-swell. 
Linton: 
1LmB: 
Linton part ~------- Fair: low strength, Unsuited ~-----_-_.__. Unsuited _.___________ 
frost action. 
Mandan part —~-..--- Fair: low strength, Unsuited ~------------ Unsuited ~--__________ 
frost action. 
1LmC: 
Linton part ~------- Fair: low strength, Unsuited - ~---------__ Unsuited. c2sosg2) 
frost action. 
Mandan part ~------ Fair: low strength, Unsuited ~-----------_ Unsuited __-_-__----_- 
frost action. 
+LmD: 
Linton part -_------ Fair: Jow strength, Unsuited ~-----.------ Unsuited ~-----_-_~_-- 
frost action. 
Mandan part —----- Fair: low strength, Unsuited ~-----_------ Unsuited ~.----------- 
frost action. 
tLmE: 
Linton part ~..-__-- Poor: slope _--------- Unsuited ~..---_-.---. Unsuited  -----_----. 
Mandan part —_----_ Poor: slope -------.-. Unsuited ~-.---.------ Unsuited ~--.--..---__ 
Lohler 
Ey ete Se eet ce Poor: shrink-swell, Unsuited ~--..-.--__-- Unsuited .--.--.------ 
low strength. 
byt cue eho ec eoas Poor: shrink-swell, Unsuited -..---------_ Unsuited ~------------ 
low strength. 
Makoti 
Mal Gate oes ee Fair: frost action, Unsuited ---.--_------ Unsuited ------------- 
shrink-swell. 
Mandan: 
MdA, MdB, MdC —~--~--- Fair: low strength, Unsuited ~-----_---_-- Unsuited ~--_--------- 
frost action. 
Marysland: 
Miwoceew on ee Nm Poor: wetness, Fair: excess fines _-___| Poor: excess fines -.-_ 
frost action. 
Max: P : 
MgB 222522045 2S e ee Fair: shrink-swell, Unsuited ~------------ Unsuited ~_------_-_-_ 
frost action. 
1MhC: . ’ 
Max part ---------~ Fair: shrink-swell, Unsuited ~-----------_ Unsuited ~_----------_ 
frost action. 
Bowbells part ~----- Fair: shrink-swell, Unsuited ~------------ Unsuited ~--_.____-_-_ 
frost action. 
Zahl part Fair: frost action, Unsuited ~------------ Unsuited ____-_--_-_-_ 


shrink-swell. 


Poor: 


Poor: 


Poor: 


Poor: 


Good. 


Good. 


Good. 


Good. 


Fair: 


Fair: 


Poor: 


Poor: 


Poor: 


Poor: 


Fair: 


Good. 


Poor: 


Good. 


Good, 


Good. 


Good. 


Topsoil 


wetness. 


too sandy. 


slope, too sandy. 


slope. 


slope, 


slope. 


slope. 


slope. 
thin layer. 


too clayey. 


too clayey. 


wetness, 
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Soil and map symbol 


Road fill 


‘Niobell: 
INbA: 
Niobell part 


Williams part 


1NbB: 
Niobell part 


Williams part 


Noonan: 
1NmB: 
Noonan part 


Miranda part 


1NmD: 
Noonan part 


Miranda part 


Nutley: 
NtA, NtB 


Orthents: 
Or 


Parshall: 
PhA, PhB, PhC, PoA, PoB ~~ 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 

Fair: shrink-swell, 
frost action. 

Fair: frost action, 


shrink-swell. 


Fair: frost action, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 


Fair:. shrink-swell, 
frost action. 


Fair: shrink-swell, 
frost action. 


Fair: shrink-swell ~~~ 


Fair: shrink-swell, 
frost action. 


Poor: low strength, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Poor: wetness, 
shrink-swell, 
frost action. 


Fair: frost action --~. 
Fair: frost action ____ 
Poor: shrink-swell, 


low strength. 


Poor: shrink-swell, 
low strength. 


Sand Gravel 
Unsuited ~_~___------__ Unsnited! ac..0Je-saus 
Unsuited ~------------ Unsuited ~-.---------- 
Unsuited ~-------+---~- Unsuited ~_-_.---_---- 
nsatted) ace eonss Unsuited _.-_-.---__- 
Unsuited ----------~~- Unsuited _._-----_-.-- 
Unsuited. 222--2----2 Unsuited __--------_-- 
Unsuited ~~--..------- Unsuited _~-----___--- 
Unsuited ~-----.------ Unstited 2.2. <--- 
Unsuited ~~--------.-_ Unsuited -.~---.-~---- 
Unsuited ------------- Unsuited ~-------_--__ 
Unsuited ~---..------- Unsuited -------__-_-_ 
Unsuited --------.---- Unsuited ~-------_---- 
Unsuited ~--_~.------- Unsuited ~--------~--- 
Unsuited ~~-_..------_ Dnsuite®: aoucec oes 
Unsuited -----------__ Unsuited ~----________ 
Unsuited ~---.-------- Unsuited ~------__-___ 
Poor: excess fines ---_| Unsuited ~------__-_~_ 
Poor: excess fines _--_| Unsuited ~------_----_ 
Unsuited ~--.--------- Unsuited ~-----.------ 
Urswited syecoclan od Unsuited —~_--------_-- 


Topsoil 

Good. 
Good. 
Fair: slope. 
Fair: slope. 
Fair: too clayey. 
Fair: thin layer. 
Good. 
Fair: thin layer. 
Good. 
Poor: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Poor: too clayey. 
Poor: excess alkali. 
Poor: wetness. 
Good 
Fair: slope. 
Fair: too clayey, 

thin layer. 
Poor: thin layer, 


excess alkali, 
area reclaim, 
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Road fill 


Riverwash: 
Rm. 


Roseglen: 
Ro 


1RpB: 
Roseglen part 


Tansem part 


7RpC: 
Roseglen part 


+ RtB: 
Ruso part ~--------~ 


Manning part 


*RIC: 
Ruso part 


Manning part 


RB: 
Ruso part ~------~--- 


Manning part 


1RyC: 
Ruso part 


Wabek part 


Sah WS 
Telfer part 


Lihen part 


Tonka: 
1Tp: 
Tonka part 


Fair: low strength, 
shrink-swell, 
frost action. 


Fair: low strength, 
shrink-swell, 
frost action. 

Fair: frost action, 


low strength, 
shrink-swell, 


Fair: low strength, 
shrink-swell, 
frost action. 

Fair: frost action, 


low strength, 
shrink-swell. 


Fair: slope 


Poor: shrink-swell, 
low strength. 


Fair: shrink-swell, 
frost action. 


Fair: shrink-swell, 
frost action. 


Poor: wetness 


Sand Gravel 

Unsuited ~------------ Unsuited ~--.--__.. 
Unsuited ~~-_--_--~.-.- Unsuited ~---.--_ 
Unsuited ~--.--------. Unsuited ~.---____ 
Unsuited ~---------.-. Unsuited ~----____. 
Unsuited ~--..-----.-- Unsuited ~.---____ 
Poor: excess fines _.__| Poor: excess fines 
Poor: excess fines _---| Poor: excess fines 
Poor: excess fines __.-| Poor: excess fines 
Poor: excess fines -.--| Poor: excess fines 
Poor: excess fines ----| Poor: excess fines 
Poor: excess fines ..__| Poor: excess fines 
Poor: excess fines _.__| Poor: excess fines 
Poor: excess fines __--| Poor: excess fines . 
Fair: excess fines __--| Fair: excess fines 
Poor: excess fines ..--| Unsuited ~--.---.___-_ 
Unsuited ~------__-_-- Unsuited ~.--_---_ 
Unsuited ~-----------_ Unsuited ~-------.____ 
Unsuited ~---------_-- Unsuited ~-------. 
Poor: excess fines ----| Unsuited ~.-_-__--____ 
Poor: excess fines ____| Unsuited ~_-_-----____ 
Unsuited ~_-------__-- Unsuited ~.--__-__ 


Poor: 
area 


Topsoil 


area reclaim. 


area reclaim. 


area reclaim. 


area reclaim. 


area reclaim. 


area reclaim. 


area reclaim. 
area reclaim. 
thin layer, 

reclaim, 


too sandy. 


too clayey, 


too sandy. 


too sandy. 


wetness, 


Soil and map symbol 
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Road fill 


Parnell part 


Trembles: 
We sokieceseoetescekos 


Vebar: 
AWC: 
Vebar part 


Williams part 


1Wad: 
Wabek part 


Max part 


Zahl part 


> WbB, 7 WbD 


Williams: 
WIB 


*WoA: 
Williams part 


Bowbells part 


*WoB: 
Williams part 


Bowbells part 


WoC: 
Williams part 


Bowbells part 


*WoB: 
Williams part 


Poor: wetness, 
shrink-swell, 
frost action. 


Fair: frost action, 
low strength. 


Fair: frost action, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 

Good e252 ele 

Fair: frost action, 


shrink-swell, 
large stones. 


Fair: frost action, 
shrink-swell. 


Fair: frost action, 
shrink-swell. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 
Fair: shrink-swell, 
frost action. 
Fair: frost action, 
shrink-swell. 
Fair: shrink-swell, 


frost action. 


Fair: frost action, 
shrink-swell. 


Sand 


Unsuited 


Unsuited 


Poor: excess fines 


Unsuited 


Fair: excess fines 


Unsuited 


Unsuited 


Fair: excess fines 


Unsuited 


Unsuited 


Fair: excess fines 


Unsuited 


Unsuited 


Unsuited 


Unsuited ~-----.------ 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Gravel Topsoil 
Unsuited ~----------~_ Poor: wetness. 
Unsuited ~-----.------ Good. 

Unsuited ~-----_------ Good. 

Unsuited ~_-------_--~- Good. 

Fair: excess fines --__| Poor: thin layer, 
area reclaim. 

Unsuited ~----_---~--- Good 

Unsuited ---.----~---- Good. 

Fair: excess fines ___-| Poor: thin layer, 
area reclaim. 

Unsuited ~---------~-- Fair: slope. 

Unsuited ------------~ Fair: slope. 

Fair: excess fines ----] Poor: thin layer, 
area reclaim. 

Unsuited ---.----~--~~ Poor: large stones. 

Unsuited ----------_-- Fair: too clayey. 

Unsuited ~------------ Good 

Unsuited ---------~.-- Good 

Unsuited ~------------ Good. 

Unsuited ------------- Good. 

Unsuited ~--------_--- Good. 

Unsuited ~---------_-- Good. 

Unsuited ~-----.---_-- Good 
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TABLE 10.—Construction material—Continued 
Soil and map symbol Road fill Sand Gravel Topsoil 
Bowbells part ~----- Fair: shrink-swell, Unsuited ~---------.-. Unsuited ~~ ---_-.-_-_ Good 
frost action. 
Zahl part ---------- Fair: frost action, Unsuited ~---------__. Unsuited ~~ ~__--______ Good 
shrink-swell. 
1WeB; ¥ 
Williams part ~----- Fair: frost action, Unsuited ~---------__. Unsuited ~--.-----~--- Good 
shrink-swell. 
Mine sink part. 
Wilton: . 
Wi Arenas ca eet Fair: frost action, Unsuited ~------~--.-. Unsuited ~------------ Good 
low strength. 
1WIB: : . 
Wilton part _._---.- Fair: frost action, Unsuited ~------------ Unsuited ~---____-__-- Good 
low strength. 
Temvik part ~-__--- Fair: low strength, Unsuited ~--------~--- Unsuited ~-.-----___-- Good 
frost action. 
WwC: 
Wilton part ~---~.__- Fair: frost action, Unsuited ~---------.-- Unsuited ~.--...---_-- Good 
low strength. 
Williams part ------| Fair: frost action, Unsuited ~-----_------ Unsuited ~----_--___-- Good. 
shrink-swell. 
Zahl: 
*7CE: 
Zahl part -.-------- Fair: frost action, Unsuited ~-----_------ Unsuited ~.-.-...-__-_ Poor: slope. 
shrink-swell. 
Cabba part ~-------| Poor: slope -----~---| Unsuited -~ -.--_---~-- Unsuited _____---___-. Poor: slope. 
1ZmE: 
Zahl park ooowess Fair: frost action, Unsuited ~-----_------ Unsuited ~--________-- Poor: slope, 
shrink-swell. 
Max part ~--~-.---- Fair: shrink-swell, Unsuited ~-_---_____-- Unsuited ~-_____-_-__-_ Poor: slope, 
frost action. 
*ZpE: : . 
Zahl part ---------- Fair: frost action, Unsuited ~-._.-_-.---- Unsuited -----.._-._-- Poor: slope. 
shrink-swell. 
Max part ~--------- Fair: shrink-swell, Unsuited .-----_---.--. Unsuited ~--~-..---_-- Poor: _ slope. 
frost action. : 
Parnell part ~----_- Poor: wetness, shrink- | Unsuited ~...._._____-_ Unsuited ~-----..--_-_ Poor: wetness. 
swell, frost action. 
"ZwC: 
Zahl part ~--------- Fair: frost action, Unsuited ~~ _.-_---_-- Unsuited ~----.--_._~. Good 
shrink-swell. 
Williams part ~----- Fair: frost action, Unsuited ~---.-_-___-- Unsnited ~--.--.--._-_ Good 


shrink-swell. 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


able water capacity, need for drainage, and depth to 
the water table. 

Terraces and diversions are embankments, or a 
combination of channels and_ ridges, constructed 
across a slope to intercept runoff and allow the water 
to soak into the soil or flow slowly to an outlet. Fea- 
tures that affect suitability of a soil for terraces are 


uniformity of slope and steepness, depth to bedrock or 
other unfavorable material, permeability, ease of 
establishing vegetation, and resistance to water 
erosion, soil blowing, soil slipping, and piping. 
Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, perme- 
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ability, erodibility, and suitability for permanent 


vegetation. 


Construction material 


The suitability of each soil as a source of road fill, 
sand, gravel, and topsoil is indicated in table 10 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth 
observed and described as the survey is made, gen- 
erally about 6 feet. 

Road fill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that 
determine such performance is given in the descrip- 
tions of soil series. 

The ratings apply to the soil profile between the 
A horizon and a depth of 5 to 6 feet. It is assumed 
that soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within the profile. The estimated engineer- 
ing properties in table 11 provide more specific in- 
formation about the nature of each horizon that can 
help determine its suitability for road fill. 

According to the Unified soil classification system, 
soils rated good have low shrink-swell potential, low 
potential frost action. and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity 
index of less than 15 and have other limiting features, 
such as high shrink-swell potential, high potential frost 
action, steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the 
entire soil is rated poor, regardless of the quality of 
the suitable material. 

Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 10 
provide guidance as to where to look for probable 
sources and are based on the probability that soils in 
a given area contain sizable quantities of sand or 
gravel. A soil rated good or fair has a layer of 
suitable material at least 3 feet thick, the top of 
which is within a depth of 6 feet. Coarse fragments 
of soft bedrock material, such as shale and siltstone, 
are not considered to be sand and gravel. Fine-grained 
soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 11. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants. Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
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stones, are low in content of grave] and other coarse 
fragments, and have gentle slopes. They are low in 
soluble salts, which can limit plant growth. They are 
naturally fertile or respond well to fertilization. They 
are not so wet that excavation is difficult during most 
of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils, very firm 
clayey soils, soils with suitable layers less than 8 
inches thick, soils having large amounts of gravel, 
sions or soluble salt, steep soils, and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


Soil Properties 


Extensive data about soil properties collected during 
the soil survey are summarized on the following pages. 
The two main sources of these data are the many 
thousands of soil borings made during the course of 
the survey and the laboratory analyses of samples 
selected from representative soil profiles in the field. 

When he makes soil borings during field mapping, 
the soil scientist can identify several] important soil 
properties. He notes the seasonal soil moisture con- 
dition, or the presence of free water and its depth in 
the profile. For each horizon, he notes the thickness 
of the soil] and its color; the texture, or the amount 
of clay, silt, sand, and gravel or other coarse frag- 
ments; the structure, or natural pattern of cracks and 
pores in the undisturbed soil; and the consistence of 
soil in-place under the existing soil moisture condi- 
tions. He records the root depth of existing plants, 
determines soil pH or reaction, and identifies any free 
carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that 
cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil 
series in the survey area, but laboratory data for 
many of the soil series are available from nearby 
areas, 

Based on summaries of available field and labora- 
tory data, and listed in tables in this section, are 
estimated ranges in engineering properties and classi- 
fications and in physical and chemical properties for 
each major horizon of each soil in the survey area. 
Also, pertinent soil and water features, engineering 
test data, and data obtained from laboratory analyses, 
both physical and chemical, are presented. 


Engineering properties 
Table 11 gives estimates of engineering properties 
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TABLE 11.—Engineering properties 
[The symbol < means less than; > means greater than. 


Classification 
Soil and map symbol Depth USDA texture 
Unified AASHTO 
In 
Aquents: 
Ac. 
Aquolls: 
Af. 
Arnegard: 
ArA, ArB, Ar ~--------------- 0=6)- | Toani =.222c 2226 2e4 ee i eos A-4 
6-60 | Fine sandy loam, loam, clay loam ~------ SM, ML, CL A-4, A-6 
Banks 
Ba cee cet tee ee eo, 0-4 Loamy fine sand ___--___-_------_------_ SM A-2, A-4 
4-60 | Loamy fine sand, fine sand, sand __------ SM A-2 
Bi cseese tes bt 026-0) Loam coi h 265. asi = tests aoc SM, ML A-4 
6-60 | Loamy fine sand, fine sand, sand -___-__- A-2 
Bowbells: 
BA 2 estates OO An Le R ees) 0-9 Woani (2-222. -ct ean sea see eS deescS A-4, A-6 
9-25 | Loam, clay loam A-6, A-7 
25-60 | Loam, clay loam A-6, A-7 
1 BsB: 
Bowbells part ---.~------~-- 0-9 | Loam ____---~.-.--~_------------~----- A~4, A-6 
9-25 | Loam, clay loam A-6, A-7 
25-60 | Loam, clay loam A-6, A-7 
Williams part ----.----.---- 0-5 Loames ooo 530 te A A~4, A-6, A-7 
5-16 | Clay loam, loam A-6, A-7 
16-60 | Clay loam, loam A-6, A-~7 
dl 
a Fe PP te 5 Sa OIE 0-7 Loam: a.ss22cedese eet ee ML, CL A-6, A-4 
7-32 | Clay loam, loam __.---.-____-------~.-- L, ML A-4, A-6 
32-48 | Gravelly loamy sand ~----_-_----------__ SM, GM,SP-SM, | A-1, A-2 
P-GM 
na noudia weit 0-7 | Loam ML, CL oy 
e part __--_----------- mT. ||) deOatn, Soa ees De ; -6, 
eae Rar 7-32 | Clay loam, loam ~------___------------- CL. ML A-4, A-6 
82-60 | Gravelly loamy sand ~----.-----------~- SM, GM, SP-SM, -1, A-2 
GP-GM 
d See oe ee 059'« || Thoamt 22.2 heh et ts 
Stady par ee 
25-60 
*ByC: 
Bowdle part __.---~-------.- O=Ts | Weave <2 os 
7-82 | Clay loam, loam ~--------.--.---------- 
32-60 | Gravelly loamy sand 
Stady part ~-----------.--- 0-9 Loam 
9-25 | Loam 
25-60 | Very gravelly sand 
i eee eee CAR | Tina e tose ne Eg CL, ML A-4, A-6 
17-60 | Weathered bedrock. 
Babb 0-17 | L CL, ML A-4, A-6 
| eee eee ae — OAM: aco es eee So eS ee i -4, A- 
never ys 17-60 | Weathered bedrock. 


Shale outcrop part. 
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and classifications 


Absence of an entry indicates that data were not estimated] 


Percentage passing sieve number—. 


Fragments 


> 3 inches Liquid limit Plasticity index 
4 10 40 200 
Pet Pet 
0 100 100 85-100 60-90 20-40 NP-10 
0 100 100 70-95 40-80 10-40 NP-20 
0 100 100 60-80 10S40) {|e ote NP 
0 100 100 50-70 LORDS: Wwe a See NP 
0 100 100 80-95 45-75 10-40 NP-10 
0 100 100 50-70 10-25 [ec tatae deco a NP 
0-5 95-100 90-100 85-95 60-90 20-40 5-25 
0-5 95-100 90-100 80-95 60-80 20-45 10-25 
0-5 95-100 90-100 80-95 60-80 20-45 10-25 
0-5 95-100 90-100 85-95 60-90 20-40 5-25 
0-5 95-100 90-100 80-95 60-80 20-45 10-25 
0-5 95-100 90-100 80-95 60-80 20-45 10-25 
0-5 95-100 95-100 85-95 60-90 25-45 5-30 
0-5 95-100 95-100 80-95 60-80 30-50 10-30 
0-5 95-100 95-100 80-95 60-80 30-50 10-30 
0 100 95-100 85-95 60-85 25-40 3-18 
0 100 95-100 80-95 60-80 25-40 3-18 
40-80 25-15 15-70 5-30 <30 NP-5 
100 95-100 85-95 60-85 25-40 3-18 
0 100 95-100 80-95 60-80 25-40 3-18 
0 40-80 25-75 15-70 5-30 <30 NP-5 
0-1 95-100 95-100 85-95 60-75 25-40 5-15 
0-1 95-100 95-100 85-95 60-75 25-40 5-15 
o-1 | 95-100 50-95 10-30 ORIG: |e Set NP 
0 100 95-100 85-95 60-85 25-40 3-18 
0 100 95-100 80-95 60-80 25-40 3-18 
0 40-80 25-75 15-70 5-80 <30 NP-5 
0-1 95-100 95-100 85-95 60-75 25-40 5-15 
0-1 95-100 95-100 85-95 60-75 25-40 5-15 
0-1 50-100 50-95 10-30 P215-) |-ne oss ee NP 
0-5 95-100 85-100 75-90 60-80 20-40 5-15 
0-5 95-100 85-100 75-90 60-80 20-40 5-15 
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TABLE 11.—Engineering properties 
Classification 
Soil and map symbol Depth USDA texture 
Unified AASHTO 
In 
Cohagen: 
*ChD: 
Cohagen part ~--.---------- 0-18 | Fine sandy loam ~-------__-------_-~-~__ SM A-2, A-4 
18-60 | Weathered bedrock. 
Vebar part __-___-----__--.. 0-38 | Fine sandy loam -------------------___- SM, ML A-4, A-2 
88-60 | Weathered bedrock. 
1 ChE: 
Cohagen part —.-_-_..--_--- 0-18 | Fine sandy loam ~---~-~-------------_-- SM A-2, A-4 
18-60 | Weathered bedrock. 
Vebar part ---------------. 0-88 | Fine sandy loam ____--_____-_--__--__-- SM, ML A-4, A-2 
388-60 | Weathered bedrock. 
Colvin . 
Go: use. Speco tes Reese S 0-60 | Silty clay loam, clay loam ~-------.---~_ cL A-6, A-7 
Di ick: 
al ee GoBO tte att a nl CH AT 
Divide 
DyreGa tle h A eee thee 0-5 Toainseosa oe os Se os ML, CL A-+4, A-6 
5-28 | Loam, clay loam, gravelly loam __-_------ ML, CL A-4, A-6 
28-60 | Gravelly sand, very gravelly sand —----- GM, ee A-1 
Falkirk: 
FeA, FaB ~-----~--------~-~--- 0-28 | Loam ~------_.-------_______-- ML, CL A-4 
28-34 | Gravelly loam —_ ML, SM, CL, SC A-4 
34-60 | Loam, clay loam -----_-__---__---------_ »CL A-4, A~6, A-7 
.FbA: 
Falkirk part -.---.--------- OH28:. [toate See 8h a L,CL A-4 
28-34 | Gravelly loam -..-----.--.------------- ML, SM, CL, SC A-4 
34-60 | Loam, clay loam ,CcL A-4, A-6, A-7 
Max part —-__----~--------- 0217 | Loam wscc2eccceccceos=sesccedsksece se A-4, A-6, A-7 
17-60 | Loam, clay loam A-4, A-6, A-7 
1 FB: 
Falkirk part _-.-------.---- 0-28 AT: Meee we re A BS ,CL A-4 
28-34 | Gravelly loam —_____-------_-____-_---__ ML, SM, CL, SC A-4 
34-60 | Loam, clay loam ___.~-----_--.----.-.-- , CL A-4, A-6, A-7 
Max part --_--------------_ 0207 | oaiicss as see cesses oe ML, CL A-4, A-6, A-7 
17-60 | Loam, clay loam —---------_-~---_-.---- ML, CL A-4, A-6, A-7 
APEC? 
Falkirk part. ..2..2-.0esscse 0=28 | Loan eocathc. ieee eee Lee A-4 
28-34 | Gravelly loam —--------------_------_-- ML, SM, CL, SC A-4 
34-60 | Loam, clay loam ~..-~-----~---_---.---- ML, CL A-4, A-6, A-7 
Max part —~--------.------- GoM Vieni ohn ncGr cer east used eke ML, CL A-4, A-6, A-7 
17-60 | Loam, clay loam ~.-.-.-_-----_--_-_~__- ML, CL A-4, A-6, A-7 
Farnuf: 
FA, FE cock ska cete eed ese 0-3 ASO GAN Gao Scena Seance ae a Sk ML, CL-ML, CL A-4 
3-36 | Clay loam, loam ~_---_.--_-_--______-__ ML, CL, CL-ML A-4, A-6 
36-60 | Stratified fine sandy loam to loam ~__.--- , 5M A-4 
Flasher 
FID; (FIE sasceeebe see ee 0-9 Fine sandy loam ~----.-___-_------___-_ SM A-2, A-4 
9-17 | Loamy sand, loamy fine sand, fine sand .._| SM A-2 
17-60 | Weathered bedrock. 
Flaxton: 
Pad, Fab. FAG 2c e252 ee es 0-10 | Fine sandy loam SM A-2, A-4 
10-31 | Fine sandy loam SM A-2, A-4 
31-60 | Clay loam, loam ~--~----------_-------_ CL, CL-ML A-~4, A-6, A-7 


and classifications—Continued 


Fragments 
> 3 inches 


Pet 


ooo 
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Percentage passing sieve number— 


Liquid limit 


100 


100 


100 


100 


100 


100 


95-100 
95-100 
25-75 


100 
65-95 
90-100 


10 40 
95-100 60-85 
100 60-85 
95-100 60-85 
100 60-85 
100 90-100 
100 90-100 
95-100 85-95 
80-100 60-90 
15-65 10-40 
100 85-95 
65-90 55-80 
85-100 80-95 
100 85-95 
65-90 55-80 
85-100 80-95 
95-100 85-95 
95-100 85-100 
100 85-95 
65-90 55-80 
85-100 80-95 
95-100 85-95 
95-100 85-100 
100 85-95 
65-90 55-80 
85-100 80-95 
95-100 85-95 
95-100 85-100 
90-100 75-100 
80-100 70-100 
80-100 15-95 
95-100 60-85 
95-100 50-80 
100 50-85 
100 60-85 
95-100 85-95 
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Plasticity index 


NP 


NP 


NP 


NP 
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Soil and map symbol 


Hk: 
Harriet part 


Saline land part. 


Havrelon: 
Ani sesiteensonee soos se oases 


Lihen: 
LeB: beC uiesscee eee ese. 


TLaoE: 
Lihen part 


Zahl part 


TABLE 11.—Engineering properties 


Classification 
Depth USDA texture 
Unified AASHTO 
In 
0-6 | Fine sandy loam ~------_----..-.------ M, SC A 
6-18 | Loamy sand, sand, loamy fine sand ____-_ SM, SP-SM A-2, A-3 
18-60 | Sand, fine sand ---------------_-------- P-SM, SM A-8, A-2 
0-11 | Silty clay loam ~---------~---~----_---- CL A-6, A-7 
14-20) Silty clay coon ec ec kone ees CL A-7 
20-60 ; Loam, clay loam, silty clay loam ~_______ ML, CL A-4, A-6, A-7 
0-17 | Silty clay ____-___-___---_-------_ AT 
17-48 | Silty clay, clay -----------------__ A-7 
48-60 | Clay loam, silty clay, clay A-7 
0-17 | Silt loam .-----_---_-____---_--_-- ML, CL A-4, A-6, A-7 
17-60 | Silt loam, silty clay loam ~-~--~~~-.---__ ML, CL A-4, A-6, A-7 
0-6 6G oe ees Be eee Se ee A-4, A-6 
6-35 | Loam, clay loam A-4, A-6, A-7 
35-60 | Loam, clay loam —--_-.-___-_--.----___- CL, ML A-4, A-6, A-7 
0-2 Very fine sandy loam —~-~------------___ L A-4 
2-11 | Clay loam, silty clay loam, clay ------___ CL, CH A-7, A-6 
11-60 ake sandy loam, loam, clay loam, silty ML, CL A-4, A-6, A-7 
clay. 
0-6 | Very fine sandy loam ~---------_-~-_~~- SM, ML A-2, A-4 
6-60 | Stratified silty clay to fine sandy loam --_| ML, CL A-4, A-6, A-7 
0-8 | Silty clay loam ~.-.----_----_-----_---- CL A-4, A-6, A-7 
8-60 | Stratified silty clay to fine sandy loam _--| ML, CL A-4, A-6, A-7 
0-2 Silty clay loam ~-.--_-__-------__-_-__- CL A-6, A-7 
2-60 | Silty clay, clay ---_______-.-----_-_-_-_ CH A-7 
0-28 | Loamy fine sand -_._-___-_________-____ SM A-2 
28-34 | Clay loam ~-------_-_----_-___-_-_-__- CL A-6, A-7 
34-60 | Loam, clay loam A-4, A-6, A-7 
0-8 | Silty clay loam, silty clay, clay ---------- CL, CH A-6, A-7 
8-42 | Clay, silty clay ~----__--___-.-_______-- CL, CH A-7 
42-60 | Loamy fine sand, loam __-_-----------_-- SM, ML, CL A-2, A-4 
0-60 | Loamy fine sand _---..------_---_---.-- SM A-2, A-4 
0-60 | Loamy fine sand ____-.---_------_------ SM A-2, A-4 
0-6 Team oe ee ML A-4 
6-60 | Clay loam, loam —___-_____--__--_-_--- cL A-4, A-~6 
0-60 | Silt loam  ~~--------------------------- ML A-4 
O=600 | BIG Wan (2 eee kee eeeeee ML A-4 


and classifications—Continued 


Fragments 
> 3 inches 


Pet 


ooo ooo 


ooo 


So oS ooo 


oo 


ooo 
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Percentage passing sieve number— 


10 


95-100 
95-100 


100 
95-100 


40 
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200 


Liquid limit 


Pet 


Plasticity index 
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TABLE 11.—Engineering properties 


Soil and map symbol 


1‘LmC: 
Linton part 


Mandan part 


TL3mD: 
Linton part 


Mandan part 


*LmE: 
Linton part 


Mandan part 


Mandan: 
MdA, MdB, MdC 


Marysland: 
Mf 


*MhC: 
Max part 


Bowbells part 


‘mIc: 
Max part 


Zahl part 


MID: 
Max part 


Zahl part 


USDA texture 


Silt loam 


Silt loam 


Silt loam 


Silt loam 


Silt loam 


Silt loam 


Silty clay loam 
Silty clay, silty clay loam — 7 


Silty clay 
Silty clay, silty clay loam 


Silty clay loam ~---_~ 

Silt loam, silty clay loam —_- 

Stratified very fine sandy loam to silty 
clay loam. 


Silt loam 


Loam 
Loam, clay loam, sandy clay loam 
Sand, fine sand, coarse sand 


Loam 


Loam 


Loam 
Loam, clay loam 
Loam, clay loam 


Loam 


Loam 


oam —~--~-~~-----~------~------------- 


Loam 


Loam 
Silty clay loam 
Loam, silt loam, silty clay loam 
Weathered bedrock. 


Classification 
Unified AASHTO 
ML A-4 
ML A-4 
ML A-4 
ML A-4 
ML A-4 
ML A-4 
CL,ML A-6, A-7 
CH, CL A-7 
CH, CL A-7 
CH, CL A-7 
CL A-6, A-7 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
ML A-4 
A-6, A-7 
SC -6 
SP-SM, SM A-1, A-2, A-3 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
CL, ML A-4, A-6 
cL A-6, A-7 
CL A-6, A-7 
L 
ML, CL A-4, A-6 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
L A-~4 
ML, CL A-4, A-6 
ML, CL A-4, A-6, A-7 
ML, CL A-4, A-6, A-7 
L -4 
ML, CL A-4, A-6 
ML, CL A-4, A-6 
L A-6, A-7 
ML, CL A-4, A-6, A~7 


and classifications—Continued 


Fragments 
> 3 inches 


Pet 


oO 


oo of 


ooo 


ooo 
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Percentage passing sieve number— 


10 


100 
100 


40 


90-100 
90-100 


90-100 
90-100 


90-100 
90-100 
90-100 
95-100 
95-100 
95-100 


95-100 
90-100 
85-100 


200 


70-90 
70-90 


70-90 
70-90 


70-90 
70-90 


80-95 
80-95 


80-95 
80-95 


85-95 
70-95 
60-95 


70-90 


50-80 
45-80 
5-20 


60-75 
60-80 


60-75 
60-80 


60-90 
60-80 
60-80 


55-75 
60-80 


60-75 
60-80 


55-75 
60-80 


60-75 
60-80 


55-75 
60-80 


60-90 
85-95 
75-95 


Liquid limit 


Pet 
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SOIL SURVEY 


TABLE 11.—Engineering properties 


Soil and map symbol 


Depth 


USDA texture 


Niobell: 
1NbA: 
Niobell part --------------~- 


Williams part 


1 


bB: 
Niobell part --------.------- 


Williams part 


Noonan: 
+NmB: 
Noonan part 


Miranda part 


+*NmD: 
Noonan part 


Miranda part 


Nutley: 
NIA, NtB 


Orthents: 


Or. 


Parnell: 
Pa, Pe 


Parshall: 
PhA, PhB, PhC, PhD 


PoA, PoB 


Riverwash: 
Rm. 


Roseglen: 
Ro: Hecetus los cess Sok 


In 


0-22 
22~60 


L@ai) oon ooo k ee ee a ees 


SOA 22s eet tm Se ah Nh 
Clay loam, loam 
Clay loam, loam 


OAM fie tI te ht 


Team ose eos os oe ne 
Clay loam, loam 
Clay loam, loam 


AS50878 ce eee eek Cocos 
Clay loam 
Loam, clay loam 


Lai sos tent ete ees 


Loam 
Clay loam 
Loam, clay loam 


Doar 22 Sho oe ee 


Silty clay 
Clay, silty clay ---..----------_-_-_.___ 


Silty clay loam 
Clay loam, silty clay loam, silty clay ---~_ 
Clay loam, silty clay loam, silty clay ----_ 


Fine sandy loam ~-----____-_-___-_--__. 
Fine sandy loam, sandy loam, loamy sand-_- 


Loam 28 snes es eee 
Fine sandy loam, sandy loam, loamy sand__ 


Silty clay loam, silty clay _---_-_-.------- 
Weathered bedrock. 


Loam 


Silt loam 
Silt loam, loam 


Classification 


Unified AASHTO 


A-4, A-6 
A-6, A-7 


A-4, A-6, A-7 
A-6, A-7 
A-6, A-7 


A~4, A-6 
A-6, A-7 


A~4, A-6, A-7 
A-6, A~7 
A-6, A-7 


A-4, A-6 
A-6, A-7 
A-4, A-6 


A-4, A-6 
A-6 


A-4, A~6 
A-6, A~7 
A-4, A-6 


A-4, A-6 


CL-ML, CL 
CL A-6 


A-7 
A-7 


CH 
CH 


OL, OH,CL,CH | A-7 

CL, CH A-T 

CL, CH A-6, A-7 

SM, ML A-4, A-2 

SM; ML A-4, A-2 

ML A-4 

SM, ML A-4, A-2 

CL, CH A-6, A-7 
L A4 

CL, CH A-7 

CL-ML, CL -4, A-6 

CL-ML, CL A-4, A-6 


and classifications—Continued 


——— 


Fragments 
> 3 inches 


Pet 


oo oo ooo oo 


oo 


oo 


MCLEAN COUNTY, NORTH DAKOTA 


95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


100 
95-100 


95-100 
95-100 
95-100 


100 
95-100 


100 
100 


100 
100 


Percentage passing sieve number— 


10 


95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 
95~100 


100 
95-100 


95-100 
95-100 
95-100 


100 
95-100 


100 
100 


100 
95-100 
90-100 


100 
100 
100 
100 


100 


100 
100 


100 
100 


40 200 
85-95 60-75 
90-100 70-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-75 
90-100 70-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
80-95 55-75 
85~95 65-80 
80-95 60-80 
85-95 60-75 
85-95 60-80 
80-95 55-75 
85-95 65-80 
80-95 60-80 
85-95 60-75 
85-95 60-80 
95-100 85-100 
95-100 85-100 
95-100 85-95 
90-100 710-95 
80-95 70-95 
60-85 30-55 
60-85 30-55 
85-95 60-75 
60-85 30-55 
90-100 85-95 
75-90 45~65 
90-100 80-95 
90-100 70-90 
85-100 60-90 


Liquid limit 


Pet 


171 


Plasticity index 
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SOIL SURVEY 


TABLE 11.—Engineering properties 


Soil and map symbol 


*RpB: 
Roseglen part 


Tansem part 


Re: 
Roseglen part 


TRIB: 
Ruso part 


Manning part 


*RIC; 
Ruso part 


Manning part 


*RxB: 
Ruso part 


Manning part 


TRyC: 
Ruso part 


Depth 


USDA texture 
Silt.loatne 8 ass fee oe ee 
Sit] loam, loam ~~---------------~------ 
Lah? ones ee eee seesh 


Vidas: Boss tee seo eae el ese sce l ee 


Coarse sandy loam 


Coarse sandy loam 
Gravelly loamy coarse sand, gravelly 
coarse sand. 


Coarse sandy loam 

Coarse sandy loam 

Gravelly loamy coarse sand, gravelly 
coarse sand. 


Coarse sandy loam 

Coarse sandy loam, fine sandy loam, 
loam. 

Gravelly loamy coarse sand 


Coarse sandy loam 

Coarse sandy loam 

Gravelly loamy coarse sand, gravelly 
coarse sand. 


Coarse sandy loam 
Sandy loam, fine sandy loam, loam 
Gravelly loamy coarse sand 


Coarse sandy loam 

Coarse sandy loam 

Gravelly loamy coarse sand, gravelly 
coarse sand. 


Coarse sandy loam 
Sandy loam, fine sandy loam, loam 
Gravelly loamy coarse sand 


Coarse sandy loam 

Coarse sandy loam 

Gravelly loamy coarse sand, gravelly 
coarse sand. 


Loam 
Very gravelly coarse sand, gravelly 
loamy coarse sand, sand. 


Coarse sandy loam 

Coarse sandy loam 

Gravelly loamy coarse sand, gravelly 
coarse sand. 


Fine sand 


Classification 

Unified AASHTO 
CL-ML, CL A~4, A-6 
CL-ML, CL A-4, A-6 
CL-ML, CL A-4, A-6 
ML -4 
CL-ML, CL A-4, A-6 
CL-ML, CL A-4, A-6 
CL-ML, CL A-4, A-6 
ML -4 
SM A-2, A-4 
SM A-2, A-4 
SP-SM A-1 
SM A-2, A~4 
SM A-2, A-4 
SP-SM A-1 
SM A-2, A-4 
SM, ML, CL, SC A-2, A-4, A-6 
GM, SM A-1, A-2 
SM A-2, A-4 
SM A-2, A~4 
SP-SM A-1 
SM A-2, A-4 
SM, ML, CL A-2, A-4, A-6 
GM, SM A-1, A-2 
SM A-2, A-4 
SM A-2, A-4 
SP-SM A-1 
SM A-2, A-4 
SM, ML, CL A-2, A-4, A-6 
GM, SM A-1, A-2 
SM A-2, A-4 
SM A-2, A-4 
SP-SM A-1 
ML A-4 
SM, SP, GM, GP A-1, A-2 
SM A-2, A-4 
SM A-2, A-4 
SP-SM A-1 
SM A-2 


and classifications—Continued 


MCLEAN COUNTY, NORTH DAKOTA 


Percentage passing sieve number— 
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Fragments get eciue eels 
> 3 inches Liquid limit 
10 40 200 
Pet Pet 
0 100 100 90-100 70-90 25-40 
0 100 100 85-100 60-90 25-40 
0 100 100 85-95 60-75 25-40 
0 100 100 90-100 70-90 20-40 
0 100 100 90-100 | 70-90 25-40 
0 100 100 85-100 | 60-90 25-40 
0 100 100 85-95 60-75 20-40 
0 100 100 90-100 70-90 20-40 
0-1 95-100 95-100 60-70 
0-1 85-100 85-100 60-70 
0-3 50-100 50-95 10-30 
0-1 95-100 95-100 60-70 
0-1 85-100 85-100 60-70 
0-8 50-100 50-95 10-80 
0 95-100 95-100 60-85 80-50 |--------_--.--_._ 
0-3 85-100 80-100 60-95 80-70 <35 
0-5 25-75 15-65 10-40 Doge) |on22o 352 ese 
0-1 95-100 95-100 60-70 
0-1 85-100 85-100 60-70 
0-8 50-100 50-95 10-30 
0 95-100 95-100 60-85 80250: J.cceer ses 
0-3 85-100 80-100 60-95 30-70 <85 
0-5 25-75 15-65 10-40 0=20) Weta cn ene cae 
0-1 95-100 95-100 60-70 $0340) | |seseeetocsceeeece 
0-1 85-100 85-100 60-70 
0-3 50-100 50-95 10-30 
0 95-100 95-100 60-85 30Rb0" dastiote oe 
0-8 85-100 80-100 60-95 30-70 <385 
0-5 25-75 15-65 10-40 a05. » leoteu toss er loos 
0-1 95-100 95-100 60-70 
0-1 85-100 85-100 60-70 
0-3 50-100 50-95 10-30 
0-1 90-100 90-100 75-90 50-70 25-40 
0-1 50-100 50-95 10-30 QOVB . |se eee 
0-1 95-100 95-100 60-70 
0-1 85-100 85-100 60-70 
0-3 50-100 50-95 10-30 
0 100 100 65-80 9085: |a22na-2 seen ste 


Plasticity index 
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Soil and map symbol 


Sinai 
Sn* case eae eee ele cece 
Straw 
Giv wieweceee Dake Sec cees 
Straw: 
1 OX wae seeee ee coe ee eeescs 
Telfer: 
TIC: 
Telfer part 22525 -------.5 
Lihen part oc e-nen--s<2--2< 
Tonka: 
1Tp: 
TOHkA PATti ccencusasouncles 
Parnell part ----------------| 
Trembles: 
Vi Soetoro e nes ae soe eS 
Vebar: 
*VwC: 
Vebar part... ae eel ees 
Williams part -------------- 
Wabek: 
1WaB: 
Wabek part ---------------- 
Max part ~---..------------ 
Zahl] part ------------------ 
*WaD: 
Wabek part ----------.--.-- 
Max alt scsceeconscoescee 
Zahl] part ----.------------- 
IWbB, WbD __------~---------- 


SOIL SURVEY 


TABLE 11.—Engineering properties 


Depth 


USDA texture 


Silty*Glay’ <<222-- 26 eee eee aes 
Silty clay, silty clay loam, clay ~--------- 
Stratified silty clay to silt loam ~---..--- 


Loamy fine sand -------~----~---------~- 
Fine sand, loamy fine sand _-__--------__ 


Loamy fine sand ~----.~.----~---------- 


Silt loam 
Silty clay, clay loam, clay -------------- 
Silty clay loam, clay loam ~---~-------~- 


Silty clay loam ~__--__--------~--.-~----~ 
Clay loam, silty clay loam, silty clay ----_ 
Clay loam, silty clay loam, silty clay .---- 


Fine sandy loam ~---------------~_~-~-- 


loam: 222-5 9.2 = 22225-5022 e 
bedrock. 


Fine sandy loam 
Clay loam, loam ~ 
Clay loam, loam ~-----~--.------------- 


Fine sand: 
Weathere 


Desi coca t pon we eee ooo eee 
Very gravelly coarse sand, gravelly 
loamy coarse sand, sand. 


OOH coco One eee amines 


LOOT 2.3 neSeas a Sete Ce eeke 


Lea: ccosssoct 4 teers aa See eee ees 
Very gravelly coarse sand, gravelly 
loamy coarse sand, sand. 


Neamt ssi= soto Soto eee cb osecs ss 
Loam 226e3 oes Se ee nbs Seca tee sess 


Loam, gravelly loam 
Very gravelly coarse sand, gravelly 
loamy coarse sand, sand. 


Classification 
Unified AASHTO 
CL, CH, MH A-7 
CL, CH, MH A-7 
CL, CH A-6, A~7 
CL A-4, A-6 
cL A-4, A-6 
SM A-2 
SM A-2 
SM A-~-2, A-4 
CL-ML, CL A-4, A-6 
CH, CL A-6, A-7 
CL A-6, A-7 
CL, CH A-7 
CL, CH A-7 
CL, CH A-6, A-7 
SM, ML A~4, A-2 
SM, ML A-4, A-2 
SM, ML A-4 
CL A-6, A-7 
CL A-6, A-7 


ML 
SM, SP, GM, GP 


ML, CL 
ML, CL 


ML 

ML, CL 

ML 

SM, SP, GM, GP 


ML, CL 
ML, CL 


ML 
ML, CL 


ML 
SM, SP, GM, GP 


A-4, A-6, A-7 
A-4, A-6, A-7 


A-4 
A-4, A-6 


and classifications—Continued 


MCLEAN COUNTY, NORTH DAKOTA 


Percentage passing sieve number— 


Fragments 
> 3 inches 
10 40 200 
Pet 
0 100 90-100 85-100 80-100 
0 100 90-100 85-100 80-100 
0 100 90-100 85-100 70-95 
0 100 100 85-100 60-90 
0 100 100 85-100 60-90 
0 100 100 50-80 15-35 
0 100 100 50-80 15-85 
0 100 100 50-85 15-50 
0-2 100 95-100 90-100 70-90 
0-2 100 95-100 90-100 75-95 
0-3 100 95-100 90-100 70-90 
0 100 100 95-100 85-95 
0 100 95-100 90-100 70-95 
0 95-100 90-100 80-95 70-95 
0 100 100 60-85 80-55 
0 100 100 60-85 80-55 
0 100 100 70-85 40-55 
0-5 95-100 95-100 80-95 60-80 
0-5 95-100 95-100 80-95 60-80 
0-1 90-100 90-100 75-90 60-70 
0-1 50-100 50-95 10-30 2-15 
0-3 100 95-100 85~95 60-75 
0-3 100 95-100 85-100 60-80 
0-1 95-100 95-100 80-95 55-75 
0-1 95-100 95-100 80-95 60-80 
0-1 90-100 90-100 75-90 50-70 
0-1 60-100 50-95 10-30 2-15 
0-8 100 95-100 85-95, 60-75 
0-3 100 95-100 85-100 60-80 
0-1 95-100 95-100 80-95 55-75 
1 95-100 95-100 80-95 60-80 
0-1 90-100 90-100 75-90 50-70 
0-1 50-100 50-95 10-30 2-15 


Liquid limit 


Pet 
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Plasticity index 


10-80 
NP-10 
NP 


5-25 
5-25 


NP-10 
10-25 


NP-10 
NP 


5-25 
5-25 


NP-10 
10-25 


NP-10 
NP 
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TABLE 11.—Engineering properties 


Classification 
Soil and map symbol Depth USDA texture 
Unified AASHTO 
In 
Williams: 
WIB ote eGete ee ee 0-5 | Stony loam -_--____-------------------- CL, ML A-4, A-6, A-7 
5-16 | Clay loam, loam CL A-6, A-7 
16-60 | Clay loam, loam CL A-6, A~-7 
WmA, WmB ~_-_--.------------ 0-5 | Clay loam -_-.--___--_---.--- ee CL, ML A-4, A-6, A-7 
5-16 | Clay loam, loam __.---------.-_~.------ CL 4-6, A-7 
16-60 | Clay loam, loam ~-----------_---------- CL A-6, A-7 
1WoA: 
Williams part ------~------- 0-5 Loam assesses oe eee eases CL, ML A-4, A-6, A-7 
5-16 | Clay loam, loam CL A-6, A-7 
16-60 | Clay loam, loam CL A-6, A-7 
Bowbells part -------------- 0-9 Gent a2) a ose ee ee eel CL, ML A-4, A-6 
9-25 | Loam, clay loam _------_--_-___-_-_--_- Cis A-6, A-7 
25-60 | Loam, clay loam ~~------------_-.------ cL A-6, A-7 
1WoB: 
Williams part ----------~~-- 0-5 Lam wenden ase Eek eee ees CL, ML A-4, A-6, A-7 
5-16 | Clay loam, loam ~------~----------_~--- CL A-6, A-7 
16-60 | Clay loam, loam __-_-------~_---------~ cL A-6, A-7 
Bowbells part ~------.------ 0-9 OGM acon oss ele a eee CL, ML A-4, A-6 
9-25 | Loam, clay loam _---------_.---------.. CL A-6, A-7 
25-60 | Loam, clay loam —--.-.----__---___-._-_ CL A-6, A-7 
1Wol: 
Williams part ~---------__-- 0-5 | Loam A-4, A-6, A-7 
5-16 | Clay loam, loam — A-6, A-7 
16-60 | Clay loam, loam A-6, A-7 
Bowbells part--------------- 0-9 Lo@aMm* toca ees So eee cece ioe CL, ML A-4, A-6 
9-25 | Loam, clay loam ~--_~-_____--~-__---___ CL A-6, A-7 
25-60 | Loam, clay Joam -.-.----._-.---.---.--_ cL A-6, A-7 
Williams: 
1WoB: 
Williams part ~------------~- 0-5 Loam: 302228 te ee A-4, A-6, A-7 
5-16 | Clay loam, loam A-6, A-T 
16-60 | Clay loam, loam A-6, A-7 
Bowbells part ----.-__------ 0-9 Loan skeen ante beat cs A-4, A-6 
9-25 | Loam, clay loam A-6, A-7 
25-60 | Loam, clay loam A-6, A-7 
Zahl part -.---------------- 0-6 Ileam i eutstesse eee octets A-4 
6-60 | Clay loam, loam ~------_--------------- ML, CL A-4, A-6 
1WrB: 
Williams part ~------------- 0-5 LOAM neo Sse ot eo sen cate ed A-4, A-6 
5-16 | Clay loam, loam A-6, A-7 
16-60 | Clay loam, loam A-6, A-7 
Mine sink part. 
Wilton 
WAC eo oeetwos ee Sosa Sa eas eses 0-27" (Sil@:loamyos.235 foes ee oe ML, CL A-4 
27-60 | Loam, clay loam ~_...------------------ ML, CL A-4, A-6, A-7 
‘wis; 
Wilton part ~-----_--------- 0-27 | Silt loam ~-~.---.-_-----------_-~--~--- ML, CL A-4 
27-60 | Loam, clay loam —--_------------------- ML, CL A-4, A-6, A-7 
Temvik ‘part..--1+-oss2ce5 226 |): Silt (OAM anos coo oe ee eee ML A-4 
26-60 | Clay loam, loam —~.-------.----.-------- ML, CL A-4, A-6 


and classifications—Continued 


MC LEAN COUNTY, NORTH DAKOTA 


Fragments 
> 3 inches 


95-100 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 


95-100 
95-100 
95-100 


100 
90-100 


100 
90-100 


100 
95-100 


Percentage passing sieve number— 


10 


90-100 


95-100 
95-100 
95-100 


90-100 
90-100 
90-100 


95-100 
95-100 


95-100 
95-100 
95-100 


100 
85-100 


100 
85-100 


100 
95-100 


200 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
85-95 60-90 
80-95 60-80 
80-95 60-80 
80-95 55-75 
80-95 60-80 
85~95 60-90 
80-95 60-80 
80-95 60-80 
90-100 70-90 
80-95 60-80 
90-100 70-90 
80-95 60-80 
90-100 70-90 
80-95 60-80 


Liquid limit 


Pet 


177 


Plasticity index 
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TABLE 11.—Engineering properties 
Classification 
Soil and map symbol Depth USDA texture 
Unified AASHTO 
In 
1WwC: 
Wilton part:.22. 22h s8 = 0527 | Silt loam coset osbo eC ees eco eae ML, CL A-4 
27-60 | Loam, clay loam ~-------------~-_._-.-- ML, CL A~4, A~-6, A-7 
Williams part ----------~--~ 0-5 Silt loam ---~~--. CL, ML A-4, A-6, A-7 
5-16 | Clay loam, loam — CL A-6, A-7 
16-60 | Clay loam, loam ~_--------------_---_-_ CL A-6, A-7 
Zahl 
1ZcE: 
Zahl part ----..---_-------- 0-6 L0am encase voce leis JU ee L A-4 
6-60 | Clay loam, loam ~---------------~~-_--- ML, CL A-4, A-6 
Cabba part ~_________---_-- O=07 || Loam: 2-5 a2) eo eee secc asec ee: CL, ML A-4, A-6 
17-60 | Weathered bedrock. 
1ZmE: 
Zahli part 2-2 22ss22-se== 0-6 Hoam tenses seses shee etees eb est tebe L A-4 
6-60 | Clay loam, loam ~--.~-~--~~-~-----_-~--- ML, CL A-4, A-6 
Max part ~----------------- 0-17 | Loam’. *2 222495 2 loose eee 2th ee es ML, CL A-4, A-6, A-7 
17-60 | Loam, clay loam ----------------------- ML, CL A-4, A-6, A~7 
1 ZpE: 
Zahl ‘part --s2sc. --esscecce 0-6. | Loam: 222 ceticee close ccceeelelcees L A-4 
6-60 | Clay loam, loam ~-----~-------------~-_ ML, CL A~-4, .A-6 
Max part —~------------.---~- 0=17°) | Loam anise cee ML, CL A-4, A-6, A-7 
17-60 | Loam, clay loam _____-~-~--.------_---- ML, CL A-4, A-6, A-7 
Parnell part ------------__-- 0-8 Silty clay loam ~_---------_--.--------- CL, CH A-7 
8-88 | Clay loam, silty clay loam, silty clay ----_ CL, CH A-7 
88-60 | Clay loam, silty clay loam, silty clay -----| CL,CH A-6, A-7 
1ZwC: 
Zahl ‘part=..os22o0 es oS 0=6°~ | Sh0am:.2- 5.225218 oo col es A-4 
6-60 | Clay loam, loam A-4, A-6 
Williams part ~---_-__-_____ 0-6. || Loamie -22c2-s seal te ten sc este soa se A-4, A-6, A-7 
5-16 | Clay loam, loam A-6, A-7 
16-60 | Clay loam, loam A-6, A-7 


‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


and classifications for the major horizons of each soil 
in the survey area. These estimates are presented as 
ranges in values most likely to exist in areas where 
the soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is pre- 
sented for each of these contrasting horizons. Depth 
to the upper and lower boundaries of each horizon in a 
typical profile of each soil] is indicated. More informa- 
tion about the range in depth and in properties of each 
horizon is given for each soil series in ‘Descriptions of 
the Soils.” 

Texture is described in table 11 in standard terms 
used by the United States Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, for example, “gravelly 


loam.” Other texture terms used by USDA are defined 
in the Glossary. 

The two systems commonly used in classifying for 
engineering use are the Unified soil classification sys- 
tem (USCS) (2) and the American Association of 
State Highway and Transportation Officials soil classi- 
fication system (AASHTO) (1). In table 11 soils in the 
survey area are classified according to both systems. 

The USCS system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plas- 
ticity index, liquid limit, and organic matter content. 
Soils are grouped into 15 classes—eight classes of 
coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a dual classi- 
fication symbol, for example CL—-ML. 

The AASHTO system classifies soils according to 
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Percentage passing sieve number— 
ene Liquid limit Plasticity index 
4 10 40 200 
Pet Pet 

0 | 100 100 90-100 70-90 25-40 NP-10 
0-5 90-100 85-100 80-95 60-80 25-50 5-25 
0-5 95-100 95-100 85-95 60-90 25-45 5-25 
0-5 95-100 95-100 80-95 60-80 30-50 10-80 
0-5 95-100 95-100 80-95 60-80 30-50 10-30 
0-1 95-100 95-100 80-95 55-75 25-40 NP-10 
0-1 95-100 95-100 80-95 60-80 25-40 10-25 
0-5 95-100 85-100 75-90 60-80 20-40 5-15 
0-1 95-100 95-100 80-95 55-75 25-40 NP-10 
0-1 95~100 95-100 80-95 60-80 25-40 10-25 
0-3 100 95-100 85~95 60-75 25-45 5-25 
0-3 100 95-100 85-100 60-80 25-45 5-25 
0-1 95-100 95-100 80-95 55-75 25-40 NP-10 
0-1 95-100 95-100 80-95 60-80 25-40 10-25 
0-3 100 95-100 85-95 60-75 25-45 5-25 
0-3 100 95-100 85-100 60-80 25~45 5-25 

0 100 100 95-100 85-95 40-60 15-30 

0 100 95-100 90-100 70-95 40-80 20-50 

0 95-100 90-100 80-95 70-95 30-80 15-50 
0-1 95-100 95-100 80-95 65-75 25-40 NP-10 
0-1 95-100 95-100 80-95 60-80 25-40 10-25 
0-5 95-100 95-100 85-95 60-90 25-45 5-25 
0-5 95-100 95-100 80-95 60-80 30-50 10-30 
0-5 95-100 95-100 80-95 60-80 30-50 10-80 


behavior characteristics of the mapping unit. 


those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified as one of seven basic groups ranging 
from A-1 through A~7 on the basis of grain-size 
distribution, liquid limit, and plasticity index. Soils in 
group A-1 are coarse grained and low in content of 
fines. At the other extreme, in group A-7, are fine- 
grained soils. Highly organic soils are classified as 
A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A~7 groups are further classified as follows: 
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-—7-5, 
and A-7-6. As an additional refinement, the desirabil- 
ity of soils as subgrade material can be indicated by a 
group index number. These numbers range from 0 for 
the best subgrade material to 20 or more for the 
poorest. The estimated classification, without group in- 
dex numbers, is given in table 11. Also in table 11 the 
percentage, by weight, of cobbles or the rock fragments 
more than 8 inches in diameter are estimated for each 
major horizon. These estimates are determined largely 


by observing volume percentage in the field and then 
converting it, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four standard sieves is 
estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. These 
indexes are used in both the USCS and the AASHTO 
soil classification systems. They are also used as indi- 
cators in making general predictions of soil behavior. 
Ranges in liquid limit and plasticity index are estimated 
on the basis of test data from the survey area or from 
nearby areas and on observations of the many soil 
borings made during the survey. 


Physical and chemical properties 


Table 12 shows estimated values for several soil 
characteristics and features that affect behavior of 
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[The symbol < means less than; > means greater than. 
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Risk of corrosion 


Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete group 
Low ~---~-~------------------- High eres see esc ee sete eee Low; s- 2-522 s52522s55e 2254 -es55 6 
Low ent s2ncsee32-=2-2-5-452-24 High? sie cc here ee Low soc oo cea ane Sana st 
LOW cose sa oa eee Moderate ~~--------~--------~- LOW? soho se evesccesceeee cls 2 
LOW ) 23-3 ene ses, Moderate ~~------------~------ Low 3-5 2522 ste ee cee eee 
LOW S228 Ue eee esesen sees Moderate ~_--.----.----------- Low iit eens 5 
LOW sacsnesesee cect seneasses Moderate ~--._-.._------------ Low%e6 42h oo ees 
LOW 633 242028 eee se 6 
Moderate 
Moderate 
Low 22224 tte soa e kee Soe 6 
Moderate 
Moderate 
Low ____. 6 
Moderate 
Moderate 
Low Moderate ~----_.-------------- Low see oe see 6 
Moderate Moderate ~----------.----_---- TOW ame fee ee 
Low Moderate ~______---------.--_- Tow, sccnovecSesce 
LOW e2e-se cosh teh eee Moderate ~--___---------.----- LOW sesso ee ee 6 
Moderate ~~--------~-~------~- Moderate ~_-_._--------_-___-_ Low: ) 22 32 ee eo eS 
LOW! ose cone oeace esse ect escose Moderate ~_-.------------_---- LOW Ssennese eee teces esol 
Moderate 223-235. oe LOO scat oe oe oe Re 6 
Moderate 
Moderate 
Low! eat o et Se el Moderate 6 
Moderate 
Moderate 
Moderate 6 
Moderate 
Moderate 
Moderate ~---.----~_-~--------- igh 4.2 secede eee ecss oc lecce OW 2a sre Se ee ste 6 
Moderate: .ccsscasaccecsccsucse High: 2253252 focse ewe ee LOW! ssesascssseus ce sees cess 6 
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Available water Soil reaction | 


Cohagen: 
. ChD: 


Cohamen partic cose ee ee eee eat acne 


Vebar ‘part; 2622-22222 54 scoala ee che oo econ 


+ ChE: 


Collagen ‘part:-.-.- 52 ob at sos se oo es 


Vebar partsoc3 2 Sencs 2 coos eos ke sass eh so ose 


Din (ett osoe e ete ot ecto Soest eos ee 


Falkirk: 


RaAi Fa Boos oe ee Bee ee Se SB ee ote oe 


> FbA: 


Falkirk part 220.2 seens sou ee ee ee Ee 


Mee Dati acec co ceec scape Soreeweraeeshereretehcneee 


* FbB: 


Falkirk part _.----.--------------_-_-___--__-------- 


> FbC 


Flasher: 


FIG. Fb aoc cmentae Ceara eee Soe ete ies oe eee 


Flaxton: 


FoAs. FnBi FaG-e2ecusecee sc Soncs Soleo on Sige. Cbs 


Falkirk Pat: aces gee Meebo eee ees eeuc aS 


PPE 


U 
SP ope 
AD Voe 


ee eee 
No 


capacity 
Infin pH 
0.13-0,.18 14-84 
0.15-0.17 6,1-7.8 
0.13-0.18 1,4-8.4 
0.15-0.17 6.1-7.8 
0.16-0.22 7.4-9.0 
0.18-0.18 6.6-7.8 
0.18-0.22 1.9-8.4 
0.16-0.19 7.9-8.4 
0.03-0.07 1.9-8.4 
0.20-0.22 - 6.6-7.3 
0.13-0.17 14-78 
0.14-0.16 1.4-8.4 
0.20-0.22 6.6~7.3 
0.13-0.17 74-18 
0.14-0.16 T.4-8.4 
0.20-0,22 6.6-7.8 
0.14-0.19 1.9~8.4 
0.20-0.22 6.6-7.3 
0.13-0.17 14-78 
0.14-0.16 14-84 
0.20-0.22 6.6-7.8 
0.14-0.19 7.9-8.4 
0.20-0.22 6.6-7.3 
0.18-0.17 7.4-7.8 
0.14-0.16 T4-8.4 
0.20-0.22 6.6-7.8 
0.14-0.19 7.9-8.4 
0.15-0.20 6.6-8.4 
0.15-0.20 7.9-9.0 
0,13-0.18 7.9-9.0 
0.13-0.17 74-78 
0.08-0.12 TA-T8 
0.16-0.18 6.6-7.3 
0.08-0.12 6.6-7.3 
0.15-0.17 6.6-7.3 
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Risk of corrosion 
Salinity Shrink-swel] potential 
Uncoated steel Concrete 
Mmhos/em 
2° [how esueso seo eso c atte eee Moderate ~-----------------__- TOW* Se SoD te 
2: | LOW .aosecchese os eet eee Moderate ~---.._.----------~_- Tow ones. ee ee 
2; || ows seeks se ee ase Moderate —~----___-------~---~- LOW 2h nes eessensat ae 
<2 VOW so cecee seb tess ees Moderate ~_----______-------~_ LOW sone at es 
<2 | Moderate —---------~---------- High: 222: esse sep ee ek es LOW jsnosee escuela 
<2 | High ~---.---~--------~----~--- High, j2ent 20s ce eel Low -~-~-~------~-~------ 
<2 
<2 
<2 
<2) || ow? 2203 ie ee Moderate __-___---____-_-______ ows iste eos eee 
2) | sow teen. Re eS Moderate ~--------.-._-------- LOW * 22h. oe eee 
<2 Moderate ~..------------------ Moderate ___-_---_-_---_-_____ Low? wsiscneud- sien sates 
<2 Gow: 22cisSee ee oe os eed Moderate ~---.--_--.----__---- Low’ a Ssss2ecs5s05he 2255 
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<2 Moderate 
<2 Moderate 
<2 | Moderate ~-------_--..-----___ Highs ee 
<2 Moderate ~-------_------------ High: svo-22-5sscesseucessnc 
<2 aE as aoe a eee ede a eee! 
<2 | Moderate 
<2 Low! 222-0 222002402 secs 
<2 LioW* 22ers Moderate: .s2n222 2s ece eee LOW* 2 ee 
<2 | Low sascsscos ieee ee Moderate ~~ ---_-------------- LOW 2 seccsecsete sete Shet 
<2 
<2 


Wind 
erodibili 
group 


83 


ty 
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Soil and map symbol Depth Permeability peareero aa Soil reaction 
In Infhr Infin pH 
Fossum: 
Fe eceersi wee aoe aet oe nelon an es eee a eweee ues 0-6 2.0-6.0 0.13-0,18 7.4-8.4 
6-18 6.0-20.0 0.06-0.11 7.4~8.4 
18~60 6,0-20.0 0.05-0.09 74-8.4 
il: 
OURO Cat Renae ac tee thee Mave et 0-11 0.2-0.6 0.18-0.28 6.6-7.3 
11-20 0.2-0.6 0.14-0.17 6.6-7.3 
20-60 0.20.6 0.13-0.22 7.9-8.4 
G 
‘en. pothole ke i 0-17 0,06-0.2 0.15-0.18 7.9-8.4 
17-48 0.06-0.2 0.14-0,17 7.9-8.4 
48-60 0.06-0.2 0.13-0.16 7,9-8.4 
G : 
CoA Seu cos Sete os ee ees bbe ses See 0-17 0.6-2.0 0.22-0.24 6.6-7.3 
17-60 0,6-2.0 0.16-0,.22 6.6-8.4 
H 
ives Site ee Se otes ese es ea ee 0-6 0.6-2.0 0.17-0.22 7.47.8 
6-85 0.6-2.0 0.15-0.19 74-78 
35-60 0.2-0.6 0,140.19 7,4-8.4 
Heres 
aebieto patton. coos ust hoes eee a 0-2 0.06-0.2 0.20-0.22 7,9-8.4 
Hee oat eoknee nce 2-11 0.06-0.2 0150.23 8.59.0 
11-60 0.06-0.2 0.14—0.18 8.5-9.0 
Saline land part. 
Pe he aca ae th tes Fi oe Aa 0-6 0.6-2.0 0.16-0.22 74-18 
6-60 0.6-2.0 0.15-0.19 7.4-7.8 
I as Se nc ch Sa A Ed oo eh eee a 0-8 0.6-2.0 0.20-0.24 747.8 
~ 8-60 0.6-2.0 0.15-0,19 7.4-7.8 
Eh teri teed Seer geen crea see ee ee 0-2 <0.06 0.15-0.24 6.6-7.3 
Se sa 2-60 <0.06 0.13-0.18 7.4-9.0 
Krem 
Bete AA ot AAS Nn ee AP he aoe i St 0-28 6.0-20 0.09-0.12 6.6-7.3 
28-34 0.6-2.0 0:15-0.19 74-78 
34-60 0.2-0.6 0:15-0.19 79-84 
Lallie 
Lie cae a Gt Se oe ee Soe he 8 ee 0-8 0.06-0.2 0.15-0.23 7,.4-9.0 
8-60 0.06-0 0.13-0.23 7.4-9.0 
Lihen: 
eB) L6G ese os ee ee re te eae 0-60 6.0-20 0.06-0.16 6.6-7.8 
Lae: 
Lihen: part. 222502 ks 4 os ee 0-60 6.0-20 0.06-0.16 6.6-7.8 
Zan) ‘part -scoc2 03 se eo ee eh eS 0-6 0.6-2.0 0.20-0.22 74-78 
6-60 0.2-0.6 0,.15-0,19 T.4-8.4 
Linton: 
>LmB: 
Linton ‘part: 2c2i soso o oes esol et Seek 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
Mandan part ~--.----------..----~----~.-.----------- 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
*LmC: 


Linton part. {-5-2: 2--- = ans tae oe ee 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
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Wind 
erodibility 
group 


Salinity Shrink-swell potential 

Mmhos/em 
SOD NAT OW ts Seek CTE ea 
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deisel FE sate a oI te 3 PR Atte esate ed ds eae welelere 
pe EL TIN. oss oti ss cenit sie iced ial ol este WoOW a a etic nememnnkomn 
228) “High. olss2s2. 20 aes ew lowe e252 ot S22 oS oe eh 
eee Miph 2o22s526tccetcocece eet a Moderate ~~ ------.------------ 
Soe] SHighe 222 5 Mose Moderate ~-_-_----.---~------- 
wate AID Sc a ae Aas Moderate ~___~_~--~----------- 

LoOWvssesceesecees teehee SoS 


Moderate 
Moderate 


iat) HAP, cee aceasta LOW 122 ere Fo ed 
oft DRIER cee dekvecaionaguecuacae to) eae NON te ew ReaD eae, 
was| (Moderate: wa ene LOW sasves due sees settee dees 
---| Moderate ~-------------------- LOW tassesssscsccscecssuseseses 
---| Moderate ~--_~-.-------------- WOW: 22205 tae sa se sete 
_--| Moderate ~_-_--_-----_-------- how ssi iecssen cect ets 
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Soil and map symbol Depth Permeability abrir Sead Soil reaction 
In In/hr Infin pH 
Mandan party 222-3 see Sotho soa 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
*LmD: 
Linton: partyinsi 2c ee es 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
Mandan part: 20.2 ce oe oo ree 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
7LmE: 
Linton: part; =~. >.< => 3-20 =. wes 4 ns sete ec ole 0-60 0.6-2.0 0,.20-0.24 6.6-8.4 
Mandan. ‘part: =<2-+.- 22-20 se cee coe eee lock 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
Lohler 
twist cio vssuceselteteosts ee ee eke cs aceeaeesteee cca 0-22 0.2-0.6 0.18-0.24 74-7.8 
22-60 0.06-0.6 0.13-0.17 74-78 
Ly) See Sese Sl oSon ste ea oo ee ek 0-8 0.06-0.6 0.15-0.18 7.4-7.8 
8-60 0.06-0.6 0.13-0.17 TA-7.8 
Makoti 
PAG sv ceiem eet eae Tans Sees ee aie sce 0-6 0.2-0.6 0.18-0.23 6.6-7.3 
6-34 0.2-0.6 0.16-0,24 6.1-7.8 
34-60 0.2-0.6 0.16-0.22 748.4 
Mandan: 
Mdina Wd 8) MEG xaos ol ea pea name seesee 0-60 0.6-2.0 0.20-0.24 6.6-8.4 
Marysland: 
Min son esos Coss 2 ce Sa Se Se ee eee eS 0-4 0.6-2.0 0.17-0.22 7.98.4 
4-26 0.6-2.0 0.15-0.19 7.9-8.4 
26-60 >6.0 0.02-0,07 7.9-8.4 
Max 
Wig bigesae Maoh ace AS. Reda) Ree ib ens Ot ees 0-17 0.6-2.0 0.20-0.22 6.6-7.8 
17-60 0.2-0.6 0.14-0.19 7.9-8.4 
*mMhC: 
Max part ~---.----------__--- eee ee ee eee eer te 0-17 0.6-2.0 0.20--0,22 6.6-7.8 
17-60 0.2-0.6 0.14-0.19 7.9-8.4 
Bowbells part =. ==s2 2 ss eee nk eo 0-9 0.6-2.0 0.17-0.24 6.6-7.8 
9-~25 0.6-2.0 0.16-0.22 6.6-7.3 
25-60 0.2-0.6 0.14-0.18 7.9-8.4 
Aah)! part. 2222600 ons oo te ee Sone 0-6 0.6-2.0 0.20-0.22 7.4~7.8 
6-60 0.2-0.6 0.15-0.19 TA8.4 
‘Ic: 
Max*part’ <-<5-2--ss0 = =e ete ad ee et 0-17 0.6-2.0 0.20-0.22 6.6~7.8 
17-60 0,.2-0.6 0.14-0.19 7.9~8.4 
Aah) partic ese sn Bee sh 0-6 0.6-2.0 0.20-0.22 7.4=7.8 
6-60 0.2-0.6 0.15-0.19 74-8.4 
MID: 
Max part: 22-20) Se neo Snes cose el ees eke 8 0-17 0.6-2.0 0.20-0.22 6.6—7.8 
17-60 0.2-0.6 0.14-0.19 7.9-8.4 
Zan) part: 22i552 oes oe ee ee ee ee 0-6 0.6-2.0 0.20-0,22 TA-T.8 
6-60 0.2-0.6 0.15-0.19 T4-8.4 
Morton: 
Ne occas ma et RS cee hone seed 0-7 0.6-2.0 0.20-0.24 6.6-1.3 
7-18 0.6-2.0 0.16-0,20 6.6-7.8 
18-38 0.6-2.0 0,16-0,.20 T.A4-8.4 
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Salinity Shrink-swell potential 

Mmhos/em 
<2 LOW sooo ou Sa eee ey 
<2 TOW! poet 6 OPE an er 
<2 BOW: si tsi2 eee ees ss 
<2 TeOW 22 So et eh 
<2 TOW one edo ees lee eee 
<2 Moderate __-.-._-_---_______-. 
<2 High ..25 <2 ssc cus. cao ee 
<2 | High <2... seco ee 
<2 PIR. Sheet ad ewes eas 
<2 Moderate ~~-----------------~- 
<2 Moderate _ 
<2 Moderate -_-_ 
<2 LOW au Secsecececot tee hss 
<2 Moderate 
<2 Moderate 
<2 Low! asus i eh eee 
<2 Moderate —~-.~_-.-----------~--_ 
<2 Moderate ~_~_-__----------.--- 
<2 Moderate __-.___...--------~-- 
<2 Moderate  ~_--____.---_-_-_-.-_ 
<2 WOW as Sa ite es ee Bea 
<2 Moderate ~_-----------------~_ 
<2 Moderate 22-222 ecco cese 
<2 Moderate ~----._-------------- 
<2 Moderate __-_--_________-.---_ 
<2 Moderate ~_-.--.-------------- 
<2 Moderate __..------_-_.------- 
<2 Moderate ~_-----_-----~.------ 
<2 Moderate ~_-----.------------- 
<2 Moderate ~~------___._-------- 
<2 Moderate ~-------.------------ 
<2 Moderate ~_----_--__~_------~- 
<2 Moderate ~.-------.----------- 
<2 es eee eNO ined So eA aioe Eb Pad Paar OTE 
<2 Moderate. <2... eke eee 
<2 Moderate —~---------~~.----~--_ 


Risk of corrosion 


Uncoated steel 


Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Moderate 
Moderate 
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Soil and map symbol Depth Permeability Baad Soil reaction 
In Infhr Infin pH 
Niobell: 
1NbA: 
Niobe]l part --------------------~---------~--~------ 0-11 0.6-2.0 0.20-0.22 6.6-7.8 
11-60 0.06-0.2 0.15-0.19 74-84 
Williams part ~..------..--------~------------------- 0-5 0.62.0 0.17-0.24 6.6-7.3 
5-16 0.6-2.0 0.16-0.20 6.6-7.8 
16-60 0.2-0.6 0.15-0.18 7.9-8.4 
™NbB: 
Niobell part --~------------------------------------- 0-11 0.6-2.0 0.20~0.22 6.6-7.3 
11-60 0.06~0.2 0.15-0.19 7.4-8.4 
Williams part ~----------.--------------------------- 0-5 0,6-2.0 0.17-0.24 6.6-7.3 
5-16 0,6-2.0 0.16-0.20 6.6-7.8 
16-60 0.2-0.6 0.15-0.18 7.9-8.4 
Noonan 
7NmB; 
Noonan part ~-------~~------------------------------ 0-8 0.6-2.0 0.20-0.22 6.6-7.3 
8-22 0.06-0.2 0.12-0.14 7A4-9.0 
22-60 0.06-0.2 0.10-0.14 7.9-9.0 
Miranda part ~------------~--~---------------------- 0-4 0.6-2.0 0.18-0.20 6.6-7.3 
4-60 <0.06 0.18-0.17 8.5-9.0 
1NmD: 
Noonan part ~--.------------------------------------ 0-8 0.6-2.0 0.20-0.22 6.6-7.3 
8-22 0.06-0.2 0.12-0.14 1,4-9.0 
22-60 0.06-0.2 0.10-0.14 7,9-9.0 
Miranda part ---------------------------------~----- 0-4 0.6-2.0 0.18-0.20 6.6-7.3 
4-60 <0.06 0.18-0.17 8.5-9.0 
Nutley: 
NtA, NtB ----------~.----------------------- 2 enn 0-8 0.06-0.2 0.10-0.14 7.4-8.4 
8-60 0.06-0.2 0.08-0.12 7.4-8.4 
Orthents: 
Or. 
Parnell: 
Pa; Pe Siccdielhton eeadedee sce useen het ores 0-8 0.2-0.6 0,18-0.22 6.1-7.8 
8-88 0.06-0.2 0.13-0.19 6.6-7.8 
38-60 0.06-0,2 0.11-0.19 6.6-8.4 
Parshall: 
PhA, PhB, PhC, PhD _------------------------------------- 0-27 2.0-6.0 0.16-0.18 6.6-7.3 
27-60 2.0-6.0 0.12-0.17 6.6-8.4 
PoA, PoB .~---------------------------------------------+ 0-15 0.6-2.0 0.20-0.22 6.6-8.4 
15-60 2.0-6.0 0.12-0,17 6.6-8,4 
Regent 
RgC. pnasseenseed nian esses ess ee es es 0-35 0.06-0.2 0,17-0.20 6.6-8.4 
35-60 
Rhoades: 
MRRBe cto ee aris be ae oe Me A oS 0-3 0.6-6.0 0.138-0.15 6.1-7.8 
3-60 <0.2 0.10-0.12 7.4-9.0 
Riverwash: 
mm, 
Roseglen: 
Ro ~-W-------------------------------- +--+ ---- + === 0-22 0.6-2.0 0.22-0.24 6.6-7.3 
22-60 0.6-2.0 0.20-0,22 6.6-7.8 
7R 


pB: 
Roseglen part —---------_----------------------------- 0-22 0.6-2.0 0.22-0,24 6.6-7.3 
22-60 0.6-2.0 0.17-0.22 6.6-7.8 
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Risk of corrosion 
Salinity Shrink-swell potential < 
Uncoated steel Concrete 

Mmhos/em 
<2 Moderate --------------~------ Moderate ~_------------------- TOW a one a ree eciers 
<2 High So2t2ce502 S525. sete High. 2s ae a Moderate. 22222 -2.-2---- 5 
<2 Owe 5 ts ok ose Se a ee 
<2 Moderate 
<2 Moderate 
<2 Moderate 
<2 TIGN eeo ee wraceee High 22 oo Moderate _____..-_-------.-.-- 
<2 LOW Sc2sesscose ts eee ees 
<2 Moderate 
<2 Moderate 
<2 TO West ne fet tl pale, lo Ce Tirana chs 
ae Moderate 
2-8 Moderate 
<2 TOW: Ofc ek OS ae Skee High ~~ ----._..-----------_-_ Moderate ~-___-__~---_-.-_._-_ 
<2 Moderate ~.-..-.-------------- Bigh. iio soe see cece Moderate ~--__-.------~---__-_ 
<2 Moderate Low ~____. 
<2 High ___ Moderate _ 
2-8 Moderate Moderate 
<2 LOW totes sh Soe e ce Moderate ~______---_-_--__-_~_ 
<2 Moderate Moderate ~-----.-------------_ 
<2 Highince-22sare rc sede eS High -2s eos 2 2 Joes ai esses Low s2228se05 os Sess oe 
<2 Bight eves ee High So tecesue os eS een ae LOW ta cacdatt Assen ges woes 
<2 
<2 
<2 
oe | how Ato se) eek es Moderate ~-------------------- Lows eee tt a he Ae th 
<2 ow aoe tee et ee Moderate _~_---------_-____--- Tow 3 a 
2") Wer sein to ho uk ee Moderate ~-.--------------.--- TiO Wale tera a nS A 8 
<2 Low 3e2 i Sa ee Moderate ~---.-.-------------- Low? 2 sco sedi i st lee 
0-8 Hight “2swce ss At High: 332 22 ee eek eee Moderate ~_~_~--------_____-__- 

24 | ow 22422 Moderate --------------------- TOW seescsusnes ced 2sfeec ses 

2=16).| High scosocccc close elses High: ciccede tee ec te Low: stew ce oS ee 
<2 Moderate ~---.-.----------~--- Moderate ~.-.---~-~-~--~~-~--- LOW censn cates Bost eae 
<2 Moderate ~-----_-------------~- Moderate ~---_~.-_.-_--------- LOW toca eae eee 
<2 Moderate ~_----_-----~--------~ Moderate ~-----~-------------- DOM a oo aetna 
<2 Modérate: 22 2-522-5255---2--22 Moderate --------------------- Tie Wret tees es AR eR ee Se! 
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Available water 


Soil and map symbol Depth Permeability capacity Soil reaction 
In Infhr Infin pH 

Tansem: patt:vei0- 3-2 Soe eo 0-32 0.6-2.0 0.20-0.24 6.6-7.3 

82-60 0.6~2.0 0.20-0,22 7,4-8.4 
*RpC: 

Roseglen :part:. 222. ssescccetecsictee ons eees- acces 0-22 0.6-2.0 0.22-0.24 6.6-7.8 
22-60 0.6-2.0 0,20-0,22 6.6-7.8 

Tansem part’ .2.3252--~ 223 -- she cence een eeslee 0-32 0.6-2.0 0.20-0.24 6.6-7.8 
32-60 0.6-2.0 0.20-0.22 7.4-8.4 

Ruso: 
PsA RO, Seek h ke ie le ee 0-14 2.0-6.0 0.18-0.15 6.6-7.3 
14-22 2.0-6.0 0.11-0.15 6.6-7.3 
22-60 >20.0 0.02-0.04 TA~7.8 
TRE: 

Ruso part. 222. et oe he 0-14 2.0-6.0 0.18-0.15 6.6-7.3 
14-22 2.0-6.0 0.11-0.15 6.6-7.3 
22-60 >20.0 0.02-0.04 74-78 

Manning: ‘part. 22235 2222805 os 2S cee 0-6 2.0-6.0 0.13-0.18 6.6-7.3 

6-21 2.0-6.0 0.12-0.20 6.6-8.4 
21-60 >20.0 0.02-0.08 7.9-8.4 
*RIC: 

Riso Part: foe we set os A Bh eh ee 0-14 2.0-6.0 0.13-0.15 6.6-7.3 
14-22 2.0-6.0 0.11-0.15 6.6-7.3 
22~60 20.0 0.02-0.04 7.4-7.8 

Manning: part: <.s22¢--2hss-s hese settee cs tee ses 0-6 2.0-6.0 0.13-0.18 6.6-7.3 

6-21 2.0-6.0 0.12-0.20 6.6-8.4 
21-60 20.0 0.02-0.08 7.9-8.4 
TRxB: 

Ruso part: a2223 se ee ae ae a 0-14 2.0-6.0 0.13-0.15 6.6-7.3 
14-22 2.0-6.0 0.11-0.15 6.6-7.3 
22-60 >20.0 0.02-0.04 1.4-7.8 

Manning *part'4cc-c2 2 22a os eset S lesen. S 0-6 2.0-6.0 0.13~-0.18 6.6-7.3 

6-21 2.0-6.0 0.12-0.20 6.6~8.4 
21-60 20.0 0.02-0.08 1.9-8.4 
*RyC: 

Ruso Part: oases enna oe se ee es Meese cee 0-14 2.0-6.0 0.138-0.15 6.6-7.8 
14-22 2.0-6.0 0.11-0.15 6.6-7.3 
22-60 >20.0 0.02-0.04 7.47.8 

Wabek part’ co. 252 sees ech ak eee ete asd 0-7 2.0~6.0 0.20-0.22 6.6-7.3 

7-60 >20.0 0.02-0.04 7.4-7.8 
‘0 
Be esceets he eee ato ee aia 0-60 6.0-20.0 0.07-0.09 6.6-7.8 
Se ee ee ae ee eee, 0-21 0.06-0.2 0,13-0.19 6.1-7.3 
21-87 0.06-0.2 0.11-0,17 9.4-8.4 
37-60 0.06-0.2 0.11-0.17 7.4-8.4 
t : 
i a ee ed 0-60 0.6-2.0 0.12-0.22 6.6-8.4 
Telfer 
TIC; 

Telfer: part: .- 2-2 -oe cs ee ces 0-15 6.0-20 0.10~0.12 6.6-7.3 
15-60 6.0-20 0.06—0.10 6.6-7.8 

Lilien: part ons -eseesk cost soe ooo ests eben ecsecs 0-60 6.0-20 0.06-0.16 6.6-7.8 
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Salinity Shrink-swell potential 

Mmhos/em 
<2 Moderate ~~~ -_-_-_--_--------- 
<2 LOW 230.2322 nob eS oS 
<2 Moderate ~_---____-_~_-------- 
<2 Moderate ~----__-------.-~---- 
<2 Moderate 4-32 -esesesusccsncks 
<2 LOW: 22-2225 sec ne scoseeeess ese! 
<2 WOW. p2soni ene oo eS eee 
<2 Low? 226 ne 
<2 TOW ote oa a eS hae eee 
<2 
<2 
<2 
<2 
<2 
<2 
<2 OW ert te ee 
<2 LOW. 22st he es 
<2 Low «esssseecaascocssessSeeesue 
<2 SOW aia a oe oe et 
<2 IKOW! j2ccconesoee nn oem eee 
<2 TGOW. a a ed 
<2 WOW Sc 2 nk ok ae te 
<2 OW a ceas Haccase Sete cecsut 
<2 LOW nasaasouscaceuuuauaunascna 
<e. LOW. S2ss25 sce cesses st eee an3 
<2 LOW! Sno ee 
<2 WOW, 2S o.oo 
<2 
<2 
<2 
<2 
<2 
<2 Tow 2ic8si lon otek cect ee 
<2 Ee ewes eet es ees 
<2 High, @csseeresa se ens ote St 
<2 High i2222 ashe eek eee, 
<2 Moderate ~_______.--__________ 
<2 
<2 
<2 


Risk of corrosion 


Uncoated steel Concrete 


Moderate ~~_.-----.----------- LOW gota chous soeeeeesstcue ed 
Moderate ~-----------~-------- Yo ee earl nt A = Nt 
Moderate __---~---.----------- LOW .eee8e sce eece coe Se ee 
Moderate ~-------------------- OW oo oe ee eee 
Moderate ~__---------------+-- LOW? co ise eee Sone eee 
Moderate 22-922 2h oo LOW caked cece nw eee Soe 
Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate ~_ 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate «1222 -3--_ =. 2-25 DOW saseee ese ee ee ess 
Moderate ~__----_--_------_--- TIO facet thy tea ale a le 
Moderate ~------~----------~-- TOW! ess ee sas eee soe sed 
Moderate ~------------+-------- WOW) aico tec cususee tee oss 
Moderate ~-------------------- ThOW Sseve2 care eee a a 
Moderate ~----------.--------- DOW Dad oae oe elke 8 
Moderate ~~ ------------------ WOW sa nccles dca seeeieses ost 
OW. Duce cen acensaceaseceeee OWs wsetieek poe woohoo sb eS 
Ae ae LOW. stot eee ee os aces 
High: 202.20 eS TOW iis eta 8 a ea ie te Ee 
High: ieee este eee LOW "22520 a coe ees sew Stat sce 
Hie 2h iceowekuse op nee ee OW coerce ata eeeeecee eek. 
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BE OOS =f eH a oa te 8 Sa QO Qs oD OR eo sleet RQQB YQ oot 
5S ro trod Cs) é bod tr mo bod Me ro ro Et trod hod trod b= bod ib 0 
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Soil and map symbol 


Hal part: ooseosSocl essen cers ake ose csc ced 


Tonka: part: <-cs2-i-2 coe 5 see ee ee aes 
Parnell “part. 22-2225 242422 cua b ee eek 
Weber art c2005 seco ee eee ees 
Willams part .<cc3s0 sescwenseeelboecsec nee a sennebees 
Wabek party a2 5 22-51 Sk USS cee 
Max Part..coseccevececasasunice eee ccceweeecenceoes: 
Zan) part no." 2 ee ee RL 
Wabek: part. 2242. ss.cs-2-2./..2sS22052255 [sce sckesee 
Was Patt catetaces vou tage Syl ee eee 
Bowbells part ~.-.-.--____---_____..-----_-.-.--~---. 
Williams: part. 22-5 2o2oo ee eect ele ed 


Nit? (sence ca kse lees ote eee se 
Walliams: part: 2222.22.24. ss2S ose sees eek eS 


WIB} 2D essoteseeec stant he paket ee seen es cceds, 
WimA, Wim, at222 nono coo aca ake 


PWR) PW De hose os er a ee 


oe = Pre) aor.) a & < [ra} 
s 2 u 2 ° EI 3 oC 
ee Be S> 23 3 = > = 
Sn 2 ae a 7 ra Bs a 
i= H > z ied 
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Mmhoaf/cm 


Risk of corrosion 


Shrink-swell potential 
Uncoated steel Concrete 


DAW mwenenea econ et 
High? os wiie Sse Se 
Moderate 
Moderate 

igh sens Sou tes Sa a 
High), 2225-30222 eos kee eka ee 
Tow aeuus cet" ose ees High) secant lS vecesscee LOW’ 2c eos eee Sees ek 
LOWe- S355 anes aes lecbecese Moderate 2.--<-52--2-22---- OW ae Se a oe 
TOW ein Gepnenenamus High acdsee eee eeeeeeee DOW sn eecsoscue scent ei es 
Moderate High: .c.c co eee ekece awe ees TROY copier eee a a eee 
Moderate PU te cts see alae d OW aioe ctw nee see ie 
DOW? sfon2 oooh ee Moderate ~_------------------~- 


Low ___-- -| Moderate __ 


Moderate ___ 
Moderate ~.--.---_-.---------- High: sscccesesccslesenvel tee 


Moderate ~---------.---------- Moderate ..2--4 eee ens 
Moderate .222cs-52252255-22525 Moderate ~~------------------- 


TOW iene nese ose S a asec ce ccs Moderate —~_---~----~---------- TG ose se cack eta 
LOW? 2252s te Saeki Moderate ~.--------~---------- TOO? o2 cena ead pecs ei! 


Moderate ~-._--~-.------------ High: ansssceeescece cust ecec st Low 2esSecp2iceceede senate 
Moderate ~_._._____---------__ Highi(-s2c2--5seloe seo toe cee TOW io vicina Aaa esim tubes 


Moderate ~------_-__--------~- Moderate ~~~------~------.._-- WOW? cae tote toto ees 
Moderate: sauna esses se) Moderate ~--~--------------~-- LOW cdoseeoe ta sgael ee ee 


LOW? S2dec2t ooo es Moderate ~---~----------~----- LOW? 22sec el een | 
MEOW) ose ak leet eB Moderate: — scenes eee TOW sets So. eon es a 


AOUn a cspesweievessue eee 
Moderate 
Moderate: 


LOW cscsosseueee eee ve feds 
Moderate 
Moderate 


LOW deen enn en ee 
Moderate 
Moderate 


LOW ys as2sensh os sceeessetesene] 
Moderate 
Moderate 


LOW Sore oie Goes Shae Oke, 
Moderate 
Moderate 
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Risk of corrosion Wind 
Salinity Shrink-swell potential FF Tf OS i«<CiNMNOi~—Too]_ TOI bility 
Uncoated steel Conerete group 
Mmhos/em 
<2 LOW? 2 Sos een ee ce i 6 
<2 Moderate i 
<2 Moderate 


<2 LOW winnuceer ek cen aoa esse i 6 
<2 Moderate i 
<2 | Moderate 


<2 LOW ssesibe so 8 sees sek i 6 
<2 | Moderate 
<2 Moderate 


<2 Low sieves ect o2 20 do oe es i 6 
<2 Moderate i 
<2 Moderate 


<2 LOW .cace toed atcecbeteatee es i 6 
<2 Moderate i 
<2 Moderate 


<2 Moderate ~---.-_----------____| Moderate ~~--------~---------- TOW! eh ee ees es 4L 
<2 Moderate ------_-.------------ Moderate = 225222. eeu seuke LOW satece eee a oA eee 

<2 6 
<2 

<2 

SOP ow Sees Go see no oe Moderate __..-------____------ TOW fi tae eee 6 
<2 | Moderate ~-------_-----------~- Moderate ~~-----_--.________- Low ; 3 2s5200 ose schs sees 

<2) |) ow hae et oo ee Moderate _______-----___.__--- TOW? Sash 205 2825 yc a oR OE 6 
<2 | Moderate -------..------------ Moderate ~_-.----------_--__-- TOW ease te 

<2) ow ec co seecce ewe le seees Moderate __.-_-------.__-_---- To0W? Seve sees sree 6 
<2 Moderate ~_------.----.~-----~ Moderate ~--.---------._--_--- LOW? usin cecnecusccatSesiccses 

soe. || LOW a aoe Borer ete Moderate ~--_-...-----_-------- TOW" cu saas S422 eke seks 6 
<2 Moderate ~----------------~~-- Moderate ~.-.----..----_------ LOW! 22. 2 eet ee se we oes 

<2 LOW ae 2 2 eh ie i 6 
<2 | Moderate i 

<2 Moderate 

<2 | Moderate -_---.--.-.--_------- Moderate —_____---.-------__-- Low’ cscseceS see bao See 4L 
<2 Moderate ____.---_--._-_-__-. Moderate ~------___----_______ LoW con ee Seteoes et ce 

<4 | Moderate __---.--.-...-.------ High: 22220 er Lowe Sen ston et 6 
<2 Moderate’ .- =) -2sieus 22s scee a2 Moderate ~---__----------~---- Low cee ee Be 4L 
<2 Moderate ______.-_---_-------- Moderate ~----------------~---- LOW> Soo et oo 

<2 Moderate ~ 6 
<2 Moderate ____ 

<2 Moderate 4L 
<2 Moderate 
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TABLE 12.—Physical and 
Soil and map symbol Depth Permeability poker iad Soil reaction 
In In/hr Infin pH 

Max: part c1-2 55. 35252 seks she 0-17 0.6-2.0 0.20-0.22 6.6-7.8 
17-60 0.2-0.6 0.14-0.19 7.9-8.4 

Parrellpart:.5-- 2225. eo o5 5 ee ee eee 0-8 0.2-0.6 0.18-0.22 6.1-7.8 
8-38 0.06-0.2 0.13-0.19 6.6-7.8 

38-60 0.06-0.2 0.11-0.19 6.6-8.4 

1ZwC: 

Zahl; part. asso ae eet oe 5 oe i 0-6 0.6-2.0 0.20-0.22 7.4-7.8 
6-60 0.2-0.6 0.15-0.19 7A-8.4 

Williams: part: .2is2S 25525 2255. sos sacce seek ee Sas 0-5 0.6-2.0 0.17-0.24 6.6-7.3 
5-16 0.6-2.0 0.16-0.20 6.6-7.8 

16-60 0.2-0.6 0.15-0.18 7.9-8.4 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


soils in engineering uses. These estimates are given 
for each major horizon, at the depths indicated, in 
the representative profile of each soil. The estimates 
are based on field observations and on test data for 
these and similar soils. 

Permeability is estimated on the basis of known 
relationships among the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil is 
saturated. Not considered in the estimates is lateral 
seepage or such transient soil features as plowpans 
and surface crusts. Permeability of the soil is an im- 
portant factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
for septic tank systems and other waste disposal sys- 
tems, and in many other aspects of land use and 
management. 

Available water capacity is rated on the basis of 
soil characteristics that influence the ability of the 
soil to hold water and make it available to plants. 
Important characteristics are content of organic mat- 
ter, soil texture, and soil structure. Shallow-rooted 
plants are not likely to use the available water from 
the deeper soil horizons, Available water capacity is 
an important factor in the choice of plants or crops 
to be grown and in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops and ornamental or 
other plants to be grown, in evaluating soil amend- 
ments for fertility and stabilization, and in evaluating 
the corrosivity of soils. 

Salinity is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter 
at 25° C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirri- 
gated soils. The salinity of individual irrigated fields 


is largely affected by the quality of the irrigation 
water and the irrigation practices. Hence, the salinity 
of individual fields can differ greatly from the value 
given in table 12. Salinity affects the suitability of a 
soil for crop production, its stability when used as a 
construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the 
amount and kind of clay in the soil. Laboratory mea- 
surements of the swelling of undisturbed clods were 
made for many soils. For others it was estimated on 
the basis of the kind of clay and on measurements of 
similar soils. Size of imposed loadings and the magni- 
tude of changes in soil moisture content are also 
important factors that influence the swelling of soils. 
Shrinking and swelling of some soils can cause damage 
to building foundations, basement walls, roads, and 
other structures unless special designs are used. A 
high shrink-swell potential indicates that special de- 
sign and added expense may be required if the planned 
use of the soil will not tolerate large volume changes. 

Risk of corrosion, as used in table 12, pertains to 
potential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of cor- 
rosion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils 
for corrosivity to concrete is based mainly on the 
sulfate content, soil texture, and acidity. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the cor- 
rosion. Installations of steel that intersect soil bound- 
aries or soil horizons are more susceptible to corrosion 
than installations entirely within one kind of soil or 
within one soil horizon. 

Wind erodibility groups are used to predict the sus- 
ceptibility of soils to blowing and to predict the 
amount of soil lost by blowing. The groups consist of 
soils that have similar properties that affect soi] blow- 
ing, principally those that determine the stability of 
aggregates that resist breakdown by tillage and abra- 
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behavior characteristics of the mapping unit. 


sion by wind. Among properties that affect their wind 
erodibility groups are texture, organic matter con- 
tent, the content of calcium carbonate, soil moisture, 
pane aloe composition, and susceptibility to frost 
action. 


Soil and water features 


Features that relate to runoff or infiltration of 
water, to flooding, to grading and excavation, and to 
subsidence and frost action of each soil are indicated 
in table 18. This information is helpful in planning 
land uses and engineering projects that are likely to 
be affected by the amount of runoff from watersheds, 
by flooding and a seasonal high water table, by the 
presence of bedrock or a cemented pan in the upper 
5 or 6 feet of the soil, by subsidence, or by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the bare soil after prolonged 
wetting are depth to a water table, water intake rate 
and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 

Flooding is rated in general terms that describe 
the frequency, duration, and period of the year when 
flooding is most likely. The ratings are based on evi- 
dences in the soil profile of the effects of flooding, 
namely thin strata of gravel, sand, silt, or, in places, 
clay deposited by floodwater; irregular decrease in 
organic-matter content with increasing depth; absence 
of distinctive soi] horizons that form in soils of the 
area that are not subject to flooding; local information 
about floodwater heights and the extent of flooding; 
and local knowledge that relates the unique landscape 
position of each soil to historic floods. Most soils in 
low positions on the landscape where flooding is likely 
to occur are classified as fluvents at the suborder level 
or as fluventic subgroups. See the section “Classifica- 
tion of Soils.” 

The generalized description of flood hazards is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 


Risk of corrosion Wind 
Salinity Shrink-swell potential erodibility 
Uncoated steel Concrete group 
Mmhos/em 

<2 Moderate ~-------------------- High: scots2. ceo eo Lowi esses cee ce es: 6 
<2 Moderate  ~__.~_--__u_---____-- FP ceomacecsuscacoceaceuseoe WOW tots aon hee a ee 
<2 Moderate ~-----~----~--------- WOH eas eee oe totes WOW na Bote ee ee eee vi 
<2 High 2 32) le High: .-- oe ee eS GOW eee oo NE 
<2 iS ro; een ete ee ene ane Pree High: =--22 2 LOW! oon el 
<2 Moderate ~.--..-.-------------~ Moderate ~-------.------------ DOW steerer e sulk 4L 
<2 Moderate ______-_-__________- Moderate ~.._-_--_-.---__--___ LOW oo asn eee ee ee eal 
<2 Low c2cesese as eee Ae ae High” covert oo es Gow fss oc ek oe 6 
<2 Moderate ___-~-_--__________-_ High: 2s ace es on es LOWe 2 ee Gee 
<2 Moderate ~---------_---------- High: 0 2 LOW S285 222 ste 


however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick in soils for a continuous 
period of more than 2 weeks during most years. The 
depth to a seasonal high water table applies to un- 
drained soils. Estimates are based mainly on the re- 
lationship between grayish colors or mottles in the 
soil and the depth to free water observed during the 
course of the soil survey. Indicated are the depth to 
the seasonal high water table; the kind of water table, 
whether perched, artesian, or the upper part of the 
ground water table; and the months of the year that 
the high water commonly is present. Only those satu- 
rated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not to construct basements and to deter- 
mine how septic tank absorption fields and other 
underground installations will function. Also, a sea- 
sonal high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at depths of 5 to 6 feet or less. 
For many soils, limited ranges in depth to bedrock 
is a part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during the soil map- 
ping. The kind of bedrock and its relative hardness as 
related to ease of excavation is also shown. Rippable 
bedrock can be excavated with a single-tooth ripping 
attachment on a 200 horsepower tractor, but hard bed- 
rock generally requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action is defined as freezing temperatures in the soil 
and movement of soil moisture into the freezing zone, 
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Soil and map symbol 


Aquents: 
AG asceeeoeoee tee 


Arnegard: 
ArA, ArB, ArC 


BoA 


*BsB: 
Bowbells part 


Williams part 


2 ByB: 
Bowdle part 


Stady part 


2 ByC: 
Bowdle part 


Stady part 


PCr 
Cabba part 


Shale outerop part. 


Cohagen: 
*ChD: 
Cohagen part 


Vebar part --____--- 
2 ChE: 
Cohagen part 


Vebar part 


Dm 


Falkirk: 
Fad; FaBsssos-3ss5 2s oe 
* EDA: 
Falkirk part ---.---_ 


Max part 
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TABLE 13.—Soil and 


[Absence of an entry indicates that the feature is not a concern. 


Frequency 


Frequent —~---------------- 


Common 


Frequent -.---___---------- 


Frequent ----._..---------- 


Months 


Flooding 

Duration 
Long: 22c222e 255522 
Very long ----------~------ 
LONE bp sew nates 
Ligrig’ Lenape 
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High water table 


Kind 


Apparent 


Apparent 


1,.0-3.0 | Apparent 


1.0-8.0 | Apparent 


8.0-5.0 | Apparent 


Months 


Bedrock 


Depth 


>60 


>60 


>60 


>60 


>60 


>60 
>60 


>60 


>60 
>60 


>60 
>60 


10-20 


10-20 


4~20 
20-40 


4-20 
20-40 


>60 


>60 


>60 


>60 


>60 
>60 


Hardness 


Rippable 


Rippable 


Rippable 


Rippable 


Rippable 


Rippable _._-_-_ 


Potential 
frost action 


High. 
High, 
Moderate. 
Low. 
Moderate. 


Moderate. 
Moderate. 


Moderate. 


Moderate. 
Moderate. 


Moderate. 
Moderate. 


Moderate. 


Moderate. 


Moderate, 
Moderate. 


Moderate. 
Moderate. 


High. 
Moderate. 
High. 
Moderate. 


Moderate. 
Moderate. 
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Soil and map symbol 


2 FbB: 


Falkirk part -.------ 
Max part ---------- 


Flasher: 


FID, FIE ----.~--------- 


Flaxton: 


FnA, FnB, FnC —---~------ 


Grail: 


GoA, wac-- sk encase. 


HA) 22c-sessseSoecees 


Harriet: 
* Hk: 


Harriet part ~-----_ 


Saline land part. 


Havyrelon: 


BH, HO? Seeteocoeee 


Lihen: 


Leb. LeC ocean teens 


®LoE: 


Lihen part ~-------- 
Zahl part --.-----~-| 


Linton: 
®LmB: 


mor 
Linton part ~---__-- 


Mandan part ~-_---- 


FLmC: 


Linton part ~-----.- 
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Flooding 


Frequency Duration 


Months 
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3.0-5.0 


High water table 


Kind 


Apparent 


Apparent 


Months 
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Bedrock 
Potential 
frost action 
Depth Hardness 
In 

360) esse ee eee Moderate. 
> 60: |e te Moderate. 
3260, |ocbceuet eee sek Moderate. 
5.60) | esccscteueccasns Moderate. 
PG Veloce Se cha eS Moderate. 
7-20 | Rippable _______ Low. 
3360) Seas sas cee = Moderate. 
"S60 secs che boscdeees Moderate. 
60) |sausaosteuet tes. Moderate. 
60! jee eslesess soe High. 
3760) [eno eos Moderate. 
S60: iene a = eee High. 
2960; [2-32-54 5-e eee High. 
60: |zesscenseuenceh ce Moderate. 
60 nnn S oS Moderate. 
"S60 iece tet eee ni Moderate. 
60: Jewese ceeds se High. 
60) os snu ase aes o sees Low. 
SOD! bees oe, Low. 
HOO) bad ce Se eek, Moderate. 
60 i-sete sh eet Moderate. 
360) ice es Moderate. 
S00 cache a eee Moderate. 
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TABLE 13.—Soil and 


Hydro- Flooding 
Soil and map symbol logic 
group Frequency Duration Months 
Mandan part ~-~---- B 
?EmD: 
Linton part -_.---~- B 
Mandan part ~------ B 
3 LmE: 
Linton part -----_-- B 
Mandan part ~-_--~- B 
Lohler 
VEwi se byes eee Cc 
Makoti 
Mar cessese a eee ce B 
Mandan: 
MdA, MdB, MdC ~-~--~-- B 
Marysland: 
Mf toeeont ese cece. D 
Max: 
Me) eteescklecoe eee es B 
7 MhC: 
Max part -----~---- B 
Bowbells part ~----- B 
Zahl part ---------- B 
MIC: 
Max part -----~---- B 
Zahl part ------.--- B 
®* MID: 
Max part ~--------- B 
Zahl part ~-.------- B 
Morton: 
MoG" 2224 Sse -sceen B 
Niobell: 
2 NbA: 
Niobell part ~------- Cc 
Williams part ~----- B 
INbB: 
Niobell part ------~- Cc 
Williams part ------ B 
Noonan: 
oNmB: 
Noonan part —------ D 
Miranda part —~----. D 
= NmD: 
Noonan part —.----- D 


Miranda part ----~- D 
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High water table 


Kind Months 


8.0-5.0 | Apparent 


5.0-6.0 | Apparent 
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Bedrock 
Potential 
frost action 
Hardness 
>60: |2--2-----52 sete Moderate. 
DEG Inet i ececteces Moderate. 
60: (ooececee ea ces Moderate. 
Moderate. 
Moderate. 
SOO | oto ete eS Moderate. 
3.602 |sncsts cl cseee le Moderate, 
360) spe ses eee Moderate. 
60" |.sseses she csl High. 
60: Jotc2 se eee Moderate. 
S60 bein teens Moderate. 
3560: [esse se coe Moderate. 
S60 see Moderate. 
> 60:-nseeeene ou suse== Moderate. 
O60 eis Bootes ak Moderate. 
360 Jose eee eee Moderate. 
60: [fod tose ess Moderate. 
20-40 | Rippable --_---- Moderate. 
60) o-oo cess Moderate, 
bY bese nce ecu cees Moderate, 
e0. lacaciec ce nuese Moderate. 
S360) |osee ns oe kee Moderate. 
60: [22-3 {eects ccee SS Moderate, 
S60 | pono e ee ee Moderate. 
> 60/2324 ese Moderate. 
POs | cl a ata ate a ete Moderate. 
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Hydro- 
Soil and map symbol logic 
group 

Nutley: 

NtA, NtB ------------- Cc 

Orthents: 

Oricon ee cece D 

Parnell: 

Pa; Pe nccsetececcceace D 

Parshall; 

PhA, PhB, PhC, PhD, 
PoA,. “PoB.o2--2s-n-sec55 B 

Regent: 

R@G. see. c2ssusescces Cc 

Rhoades 
RAB: toe eee Cc 

Riverwash: 

Rm. 

Roseglen: 
Roose cea sues feses B 
*RoB: 

Roseglen part ~---- B 

Tansem part —~------ B 
TRC: 

Roseglen part ~.---- B 

Tansem part —~-~---- B 

Ruso: 

RsA, RzA ~------_-----~ B 
7RtB: 
Ruso part ---------- B 


Manning part ----.-| B 


ARIC: 
Ruso part ~_---~---- B 
Manning part ~-_-- B 
®RxB: 
Ruso part ----~--.-- B 
Manning part ------ B 
RVC: 
Ruso part -.---.---- B 
Wabek part ~------- B 
Seroco 
SoD’ ous he aeeonetos A 
Sinai 
Sheet ee once Cc 
Straw 
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TABLE 13.—Soil and 


Flooding 


Frequency Duration 


a) 


Months 
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High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 
Ft In 

10 | es [ee pee an Octal ean, ene ee ete Re a De NO A OP Rae eR 60) bet ee ee Moderate. 
2> 610) bas ee ee eh || ee SOR ce eh Ce De ot 360) |esscurussasbeese. Low. 

0-2.0 | Apparent ~---------_---.------ Jan-Dee: -ssnseeceeieoanoensce se 260) jnnohs esos oles High. 
26.0) |Loeuste ace eu het eee S eG one es eee seco ect ees 360! potato soos Moderate. 
Re Nac hh ee Me et Ru es Beg Se eee a 20-40 | Rippable __.-.-- Low. 

6.0 Nora oe ee ee ee ON oe Ne ee >40 | Rippable -----~- Low. 


>60 saeins Gad) 2 Asem Moderate. 

>60 Moderate. 

>60 Moderate. 

>60 Moderate. 

>60 Moderate. 

380 |znceo22 ee Low. 

>60 

>60 

> 60 [so eessssosesscus Low. 

360% sos seo nc eases sse Low. 

360° |ssscscccocesccsee Low. 

260" |scvessueete= -5 Low. 
6.0. |sneos Leto nc Sent slashes teers ee eS ake iis ees ete S600 bactecce eee cs Low. 
> 620" |Senv coos cece eee ola st | bs ee eee ee eet ee SOU nes ccenshewa nese Low. 
"6.0 oss c8 Jontes owe nn ee ee eel SE Messier eS > 60) ete cece Low. 
36.00 [bse 2 eo te ol | Ao ec eos ao ee seen e oe 360 |ecsoseees ese Low. 


re tht Se ON A at Ao so ae es ee aid aca aden ee > 60).|-o22i 6 ee Sse Moderate, 
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TABLE 13.—Soil and 


ivan. Flooding 
Soil and map symbol logic 
group Frequency Duration Months 
Telfer: 
®TIC: 
Telfer part ~-----~- A None 22222225. 222 ease ea | ee see Shee ee ce ee ee eskon 
Lihen part ~--------- A WONG 205 66 cue ice weet eee etee usecase Mia eo Se ee 
Tonka: 
*To: 
Tonka part ~---~---- Cc Common ~~-_--~----------~- Long. ‘s2cece-oe seca coe Apr-Jun ~ _--------------- 
Parnell part _------~ D Frequent ....-_-___-------_ Lotigs 22228 eo tet tt k a Apr-Nov ~_.------------..- 
Trembles: 
Wir sesctceds Sasa ee B None: 2225-050 cheats oes ee ee eS oe ag 
Vebar: 
®"VwC: 
Vebar part ~-----.-- B NOG: tees sae = on Po ee ee ee pee eke nel 
Williams part ~--.~- B NONecsuss 2 SessSscsiS te | seek eee oe Ce toe eee oe Bet fo he es SL 
Wabek: 
> Wab: 
Wabek part ~_---_-- B NONE: Stoo ee ee SO ka a 
Max part ~_---.---- B None 28+ 5-4 Seuses ee oo a ae a oe a ee eee ee 
Zahl part --------~- B None 222 dese cetera eo ce 
®WaD: 
Wabek part —_------ B None: 222s oo cu cceadtcueons Dotetessdes ewe ene eben a on eeeoene eee ees 
Max part ~---.----- B NOnesaeuccoe sisson as Soehe aes eek ot ss eects Sib ees no ess Sos ee seeks 
Zahl part ------..-- B NORE eis oo eg i lea So eee cna tee ane Wese ne oem anc ie eee 
®WbB, 7WbD ~-~-~---_ B None? a ee es |G aie ee |e hoa ee eee i 
Williams: 
WIB, WmA, WmB ------- B WOne hoses ene ees ee ee ie ee ee ee eine oe ay 
®WoA: 
Williams part ----.- B UO the ok OE 5 oF ce Nha le RR eee LN ee a a ee lee 
Bowbells part ------ B NON atek oS oe ae |e as ha ee oe ee tel 
= WoB: 
Williams part ~~_--- B INONG) scent acn oS 3 en oe ee Sr ee es Oo oe De Se oe 
Bowbells part -.-.-- B INONG stereo eb eh | oe Sa a I ee a ek 
7WoC: 
Williams part ~_---- B ING: 22 2 Ped ot hl en tk ee er Rae | eee oan eho eh SU | 
Bowbells part —-----} B NONG: j.2 eee Bete ee | es ci ee th is te Se 
*WopB: 
Williams part ----~- B None: 2203 Pe eed etek |fscee ee ee 
Bowbells part ------ B Worle 224 22 et Bo rae ale 2 eh Ned tee Si a A Re 3 ee 
Zahl part ~.-------- B None etiecic seca se ee Beis ae i ee tet She eo ge ee 
2wrB: 
Williams part ---.-- B None: 22-se2225 boon ees | ote see ee eee 


Mine sink part. 
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High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 
Ft in 
56.0p an se soso so ee bs Sok hoes Sou ee eke >60 |_-----_-----.---- Low. 
B60: |2c2 28 n  o E e LA e S605) 2b teh Low. 
3.0-5.0 | Apparent __._--_-...------.---] Sep-Jun ~~~ ~_~-----~--------- S602 ano a ee High. 

0-2.0 | Apparent -_----_-.---.----.___] Jan-Dee —_-______.---~.-------. 60) |peecne esol High. 
G0. ite al ae ee a ele Oo Be te 5 5560) eee Moderate. 
SSG Os ES St a a Mt eS 20-40 | Rippable _______| Moderate. 
S610. base en eS ee he on ie hee oe te 60 iecsecnveeeesl ole Moderate. 
BS 6:0) fc Gh Sk te a ts ses eee 60) bets te Low. 
836.0) bo 20r oe ec onc h ew ee oer ote teh oe ene ee 60) [a eo Moderate 
6.0) oho cobs Soleo en fece ee. | ree Sa gee ace cee D> 60sn oe oe Moderate. 
Bo | nl Roar Se a RL PPR EY ree oT OS TETRIS CSO A a Tey >60 |.------.--_-_--..- Low. 
6:07 2coSo2* el Sek Sole ee a rh te See S60 sete oie’ Moderate. 
336.0 ssp ec cee ee Sl eto et ee ce tek ceed 2360 et oS ese Moderate. 
36.0. | eae os 8 a Ob or Ss a 360) [econ eee Low 
SO.08 (oes Oe ee eS ss tae aE ene ee eee S60) |. eek ee seuss Moderate. 
620: bese ocet ose see set atc ee a oe eee ee ens >60 boa esses Moderate. 
SS 6:0 ete ae ST Se eee Se SR ee Ne ee es 60s [pee eo Moderate. 
DG oan Soe he oa Boe ne Bad Le ota ens ee ede S00 At lo aaa Moderate. 
Be | er a NP Sen (eee Se ee >60 |_-----___-___---- Moderate. 
360) assecicossce ses ls ences es Pech kk eh EL 360 [conn eet Moderate. 
6,08 en eosn cae ee cecees ee ae os bk ee ae ee oe eS 360-40 ase Se ccsecee Moderate. 
SGU e222 osc ne ln el a ee Se | Sea Se Oe oes a oe S60 jososoe. ae Moderate. 
OO ee a SE Ce ee SOO UAwaete ee sauenee Moderate. 
36.0) eset elon ee Be Moderate. 
36:0 i225 eGe56 a See coescsowetekeses|h- uted ee cee te eee 360. [pnt cs oe Moderate. 
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TABLE 13.—Soil and 
Hydro- Flooding 
Soil and map symbol logic 
group Frequency Duration Months 
Wilton: 
WA. cc cetece atone B None) 22ss2 2S csekts sateen eee ee a) sae ee ot 
owrB: 
Wilton part ~--_---- B None ses sono Se Sho ole ewe Dees siae ese leo acess et eet ee has 
Temvik part ~---__-- B None) 22s ssc ses At rss | ee oe ees Sue eo te St eh 
*WwC: 
Wilton part ~.-.-__- B Noné2ssssrcese ee so te oe oDesk | ee ee 
Williams part _____- B NONG Senses te Fe | ee es a a | en el 
Zahl: 
a Zeke 
Zahl part ---------- B None: -2eces5. S30 555.-c a0 ee ea a hoe ce ees | bacco e cede ee 
Cabba part ------_-- Cc None (Se. cnaSosusoesccsnecs|eScsce asec soe esse se be ee ence SSS ese 
*ZmE: 
Zah] part ---------- B None: aten te eee bee ee Be ee Se a nS 
Max part -------_-- B None hoe nosoks Seu cote use| teste See ee oe ee ee Se 
3 ZpE: 
Zahl part ---------- B None? e2s2i tes eree ee a ah 
Max part ~--------- B None, cfoe eet as sce be ete oe SUE Se ee eee ee A eee 
Parnell part ~--___-- D Frequent _....-_-_----..___ Long’cceie ce ntete ht Apr-Nov ____-------_--_ ee 
92wC: 
Zahl part ~.----_--- B None) 222) fee oe ot Ore ee ts ha Ae i eh ee al 
Williams part —__--- B None: .22sscLeveses xcs sa) coat eed ees ee eo cess ta 


1 Soils formerly subject to flooding are now protected by Garrison Dam. 


which causes the formation of ice lenses. Soil texture, 
temperature, moisture content, porosity, permeability, 
and content of organic matter are the most important 
soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained very gravelly 
or sandy soils are the least susceptible. 


Formation and Classification of 


Soils 


This section consists of two main parts. The first 
part tells how the factors of soil formation have af- 
fected the development of the soils in the survey area. 
The second explains the system of soil classification 
currently used in the United States and classifies each 
soil series according to that system. 


Factors of Soil Formation 


Soils form through natural processes acting on ma- 
terial deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by (1) the kind of parent material, (2) 
the climate under which the soil material has accumu- 
lated and existed since accumulation, (3) the plant and 
animal life on and in the soil, (4) the relief, or lay of 
the land, and (5) the length of time the forces of soil 
formation have acted on the soil material. The factors 
of soil formation are so closely interrelated in their 
effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of 
the processes of soil development are unknown. 


Parent material 


During the Pleistocene epoch, the entire survey area 
was covered by glaciers (3). Most of the soils formed 
in parent material of glacial origin. This material con- 
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High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 
Ft In 

SO sOi We os ee eh et oe Dane | A a NI at a SS 280) 2aese hoe es Moderate. 
POO Sr Ss St ee SE es 360: oes oe Moderate. 
SOON Sof ae ee ee ee a ea te ee fe DOO so ae h Ata es Moderate. 
poe es Sok SA A se toh Saas arctpinianen Rie oat raglan Maleate me alg eed E> OO) | ae aaa Moderate. 
276.0" |e ee ees sarc ese eee eee. [eager a Se See 26D! |au.t6 oe es Moderate. 
EO ist 3 ee ee tere, fn en Se ene a een eed nae ee Settee 6) (eae took dk oe Moderate, 
> OOS ee oo I Bs BS eee a Oe soe wa Ne eevee fe) 10-20 | Rippable ___-_-- Moderate. 
36.0") |.2 22252402 ee ee es a ee eo ae eee 360. po.s-se ese Moderate, 
> O.0? losses ea Se Al ae Se oe Pe Se eae SOON peat Ss See Moderate, 
605 |e sae SEP SAB ee ir Se oe a EE Le 60)! ieee eS! Moderate 
DOO te oe ee Se ee oe ee oto Soe 60:2 3 oa Moderate. 
0-2.0 | Apparent ~_-_-___-_-----___ Jan-Dee ~~-._.________---..---- S60 (uh eee eet ee High 
OOS Ve Ge” eo Sani a Na er ea lea oa es 260 nee ee Moderate. 
PIN |eeke fe oe eee eet ie us ane eae toe eee: Pe We sacs Se Se Moderate. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior characteristics of the mapping unit. 


sists of glacial till that was deposited by glacial ice, 
of glacial lake sediment that has accumulated in still 
water, and of glacial outwash that was deposited by 
moving water. Some soils formed in windblown de- 
posits, some formed in recent alluvium deposited by 
streams, and others developed from shales and sand- 
stones (fig. 15). 

Differences among the soils are partly caused by the 
kinds of parent material in which the soil developed. 
For example, the soils that developed in loamy glacial 
till, such as Williams, Max, and Zahl soils, generally 
have a uniform loam or clay loam texture throughout 
the profile and have stones and pebbles scattered on 
the surface and in the soil mass. Those soils that de- 
veloped in glacial lake sediment, such as Makoti and 
Roseglen soils, are well sorted and have a high pro- 
portion of clay, silt, and very fine sand. Ruso, Bowdle, 
and Wabek soils formed in glacial outwash material. 
This coarse material was sorted by the action of 
glacial melt water that deposited beds of sand and 
gravel and somewhat stratified beds of loamy material 
over the sand and gravel. 


Climate 


Climate is an active force in soil formation. It in- 
cludes temperature, precipitation, intensity and time 
of storms, proportion of precipitation that occurs as 
snow, number of frost-free days, and length of the 
growing season. In a sense, climate provides the total 
energy budget for the formation of soils. 

McLean County has warm summers and cold win- 
ters. Annual precipitation averages nearly 16 inches, 
more than half of which occurs during the growing 
season. 

Rainfall and temperature directly affect the soils in 
the survey area through weathering of parent ma- 
terial; leaching and redistribution of carbonates and 
clay particles in the soil profile, as in Williams and 
Tonka soils; and in accumulation of soil organic mat- 
ter, as in Arnegard and Bowbells soils. The climate is 
also responsible for the type of plant and animal life 
which have contributed to soil development. 

Chemical processes of weathering proceed at a 
slower pace in McLean County than in warmer, more 
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NORTH-SOUTH SECTION OF MISSOURI RIVER BOTTOMLAND AND ADJACENT UPLAND SOILS WITH 
RELATIONSHIP OF SOILS TO PARENT MATERIALS AND TOPOGRAPHICAL POSITION 


Figure 15.—Pattern of bottom land and adjacent upland soils and parent material along the Missouri River. 


humid parts of the country. Frozen ground prevents 
soil leaching in winter. In summer, rainfall peaks 
when evaporation and transpiration are approaching 
their maximum. Rapid evaporation and maximum 
growth at this period tend to decrease soil leaching. 
The older upland soils are leached of their carbonates 
to a depth of about 12 to 24 inches. 


Plant and animal life 


Native vegetation is mostly short, mid, and tall 
grasses. Composition varies according to site. Tall and 
mid grasses are dominant on soils that are on swales, 
such as Arnegard, Bowbells, and Grassna soils. Green 
needlegrass, western wheatgrass, needleandthread, 
little bluestem, big bluestem, and prairie sandreed are 
the dominant species. Short and mid grasses are domi- 
nantly on ridgetops and steep slopes. These include 
blue grama, plains muhly, side-oats grama, little blue- 
stem, and threadleaf sedge. On poorly drained soils, 
such as Colvin, Grano, Marysland, and Parnell soils, 
the native vegetation is prairie cordgrass, rivergrass, 
slough sedge, American mannagrass, reeds, and cat- 
tails. 

In McLean County, native vegetation produces large 


amounts of organic matter, which decays and is in- 
corporated into the soil. Plant roots loosen the soil 
material and take up calcium, phosphorus, potassium, 
and other nutrients from the parent material; then 
they leave these elements near the surface when the 
plants die and decay. Thus nutrients leached from the 
surface layer are replaced, and a good supply is main- 
tained for use by other plants. 

Bacteria and fungi play an important role in the 
development of soils. They break down dead plant and 
animal] life and help form it into humus. Some bacteria 
take nitrogen from the air and transform it so it can 
be used by plants, Earthworms, small rodents, insects, 
and snails also influence soil development. Man’s ac- 
tivities, particularly in altering drainage conditions, 
maintaining fertility, and changing the kinds of vege- 
tation, will have an important effect upon the rate and 
direction of soil formation of the future. 


Relief 

Relief, or lay of the land, influences soil formation 
by its effect on runoff, drainage, and erosion. Runoff 
is rapid on steep slopes, and only a small part of the 
rainfall penetrates the soil. Under these conditions, 
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there is little moisture for plant growth and soil de- 
velopment. The steep soils have thin surface layers, 
are low in organic-matter content, and have weak 
horizons, Examples are Zahl, Cabba, and Wabek soils. 

Nearly level to rolling, sloping soils are well drained 
or moderately well drained. There is sufficient moisture 
penetration to support good stands of grasses. The 
soils have well developed profiles characterized by a 
dark colored A horizon and a brownish B horizon. 
Examples are Williams, Max, and Morton soils. 

Concave depressional areas that receive large 
amounts of runoff from higher areas are poorly or 
very poorly drained. Most of these soils have a thick 
black A horizon, a mottled gray or olive subsoil, and a 
substratum similar to the subsoil. Examples are Par- 
nell, Dimmick, and Tonka soils. 

Time 

Time is necessary for the factors of soil formation 
to act on parent material. For most soils a very long 
time is needed for the development of distinct soil 
horizons. Most of the soils in this survey area are 
mature, and they have well developed profile charac- 
teristics. The well drained soils, such as Williams soil, 
are among the most mature. Soils of the flood plains 
along the Missouri River are generally immature. In 
those areas the soil material has not been in place 
long enough for distinct horizons to develop. Havrelon, 
Banks, and Lohler are examples of soils with little or 
no horizon differentiation. 

All soils in the survey area are relatively young 
because they formed from material deposited in late 
oa time, which ended about 9,000 years 
ago (3). 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop principles that help us to 
understand their behavior and their response to ma- 
nipulation. First through classification, and then 
through the use of soil maps, we can apply our knowl- 
edge of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as 
those in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engi- 
neering work; and in many other ways, Soils are 
classified in broad classes: to facilitate study and 
pompeneon in large areas such as countries and conti- 
nents. 

The system of soil classification used by the National 
Cooperative Soil Survey (9) has six categories. Be- 
ginning with the broadest, these categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. In this system the criteria used 
as a basis for classification are soil properties that are 
observable and measurable. The properties are chosen, 
however, so that the soils of similar genesis, or mode 
of origin, are grouped. The same property or sub- 
divisions of this property may be used in several 
different categories. In table 14, the soil series of the 
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survey area are placed in some categories of the cur- 
rent system. Classes of the current system are briefly 
defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
The three exceptions to this are the Entisols, Histo- 
sols, and Vertisols, which occur in many different 
climates. Each order is identified by a word of three or 
four syllables ending in sol (Moll-i-sol). The two soil 
orders in the survey area (see table 14) are Mollisols 
and Entisols. 

SUBORDER. Each order is divided into suborders 
according to those soil characteristics that seem to 
produce classes with the greatest genetic similarity. 
The suborders are more narrowly defined than the or- 
ders, The soil properties used to separate suborders 
are mainly those that reflect either the presence or 
absence of a water table at a shallow depth; soil 
climate; the accumulation of clay, iron, or organic 
carbon in the upper solum; cracking of soils caused 
by a decrease in soil moisture; and fine stratification. 
Each suborder is identified by a word of two syllables. 
The last syllable indicates the order. An example is 
Aquoll (Aqu, meaning water or wet, or oll, from 
Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of soil horizons and features. The horizons 
used to make separations are those in which clay, 
carbonates, and other constituents have accumulated 
or have been removed and those that have pans that 
interfere with growth of roots, movement of water, 
or both. The features used are soil acidity, soil climate, 
soil composition, and soil color. Each great group is 
identified by a word of three or four syllables; a prefix 
is added to the name of the suborder. An example is 
Haplaquoll (Hapl, meaning simple horizons; aqu, for 
wetness or water; and oll, from Mollisols). The great 
group is not shown separately in table 14 because it is 
the last word in the name of the subgroup. 

SUBGROUP. Each great group is divided into sub- 
groups; one representing the central (typic) segment 
of the group; and the others, called intergrades, that 
have properties of the group and one or more proper- 
ties of another great group, suborder, or order. Other 
subgroups may have soil properties unlike those of 
any other great group, suborder, or order. Each sub- 
group is identified by the name of the great group 
preceded by one or more adjectives, An example is 
Typic Haplaquolls (a typical Haplaquoll). 

FAMILY. Soil families are established within a 
subgroup primarily on the basis of properties im- 
portant to the growth of plants or to the behavior of 
soils when used for engineering. Among the properties 
considered are texture, mineralogy, reaction, soil tem- 
perature, permeability, soil depth, and consistence. A 
family name is the subgroup name preceded by a series 
of adjectives, the class names for texture and mineral- 
ogy; for example, the fine-loamy, mixed family of Typic 
Haploborolls. 


Mechanical and Chemical Analysis 
Detailed mechanical and chemical analysis of the 
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TABLE 14.—Classification of the soils 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a description of those character- 
istics of the soil that are outside the range of the series] 


Soil name 


Family or higher taxonomic class 


Grassna: 225220 e ees ces eseeUes 
Hamerly -- 


Harriet — 


Orthents 
Parnell 
Parshall) on. =~ ioe 22 pene eee dees seecceceee 


Williams -------------------------_----_---- 
Wilton 
Zahl 


Loamy, mixed, frigid Aquents 

Mixed, frigid Aquolls 

Fine-loamy, mixed Pachic Haploborolls 

Sandy, mixed, frigid Typie Ustifluvents 

Fine-loamy, mixed Pachie Argiborolls 

Fine-loamy. over sandy or sandy-skeletal, mixed Pachic Haploborolls 
Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents 
Loamy, mixed (calcareous), frigid, shallow Typie Ustorthents 
Fine-silty, frigid Typie Calciaquolls 

Fine, montmorillonitic, frigid Vertic Haplaquolls 

Fine-loamy over sandy or sandy-skeletal, frigid Aerie Calciaqualls 
Fine-loamy, mixed Pachic Haploborolls 

Fine-loamy, mixed Typie Argiborolls 

Mixed, frigid, shallow Typic Ustipsamments 

Fine-loamy, mixed Pachie Argiborolls 

Sandy, mixed, frigid Typic Haplaquolls 

Fine, montmorillonitie Pachie 
Fine, montmorillonitie (calcareous), frigid Vertic Haplaquolls 
Fine-silty, mixed Pachie Haploborolls 

Fine-loamy, frigid Aeric Calciaquolls 

Fine, mixed, frigid Typic Natraquolls 

Fine-loamy, mixed (caleareous), frigid Typic Ustifluvents 

Fine, montmorillonitic, frigid Typie Natraquolls 

Sandy over loamy, mixed Typic Argiborolls 

Fine, montmorillonitic (calcareous), frigid Typic Fluvaquents 
Sandy, mixed Entic Haploborolls 

Coarse-silty, mixed Typic Haploborolls 

Fine, montmorillonitic (calcareous), frigid Typic Ustifluvents 
Fine-silty, mixed Pachic Haploborolls 

Coarse-silty, mixed Pachie Haploborolls 

Coarse-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls 
Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Fine-loamy, mixed Typic Haploborolls 

Fine-loamy, mixed Leptic Natriborolls 

Fine-silty, mixed Typie Argiborolls 

Fine-loamy, mixed Glossie Natriborolls 

Fine-loamy, mixed, Typic Natriborolls 

Fine, montmorillonitic Udertic Haploborolls 

Loamy, mixed, frigid Orthents 

Fine, montmorillonitic, frigid Typic Argiaquolls 

Coarse-loamy, mixed Pachie Haploborolls 

Fine, montmorillonitic Typie Argiborolls 

Fine, montmorillonitie Leptie Natriborolls 

Fine-loamy, mixed Pachie Haploborolls 

Coarse-loamy, mixed Pachic Haploborolls 

Mixed, frigid Typic Ustipsamments 

Fine, montmorillonitie Pachic Udie Haploborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls 
Fine-loamy, mixed Cumulie Haploborolls 

Fine-loamy, mixed Typiec Haploborolls 

Sandy, mixed Entice Haploborolls 

Fine-silty, mixed Typiec Haploborolls 

Fine, montmorillonitic, frigid Argiaquic Argialbolls 

Coarse-loamy, mixed (calcareous), frigid Typie Ustifluvents 
Coarse-loamy, mixed 
Sandy-skeletal, mixed Entice Haploborolls 
Fine-loamy, mixed Typie Argiborolls 
Fine-silty, mixed Pachic Haploborolls 
Fine-loamy, mixed Entice Haploborolls 


rgiborolls 


ypic Haploborolls 


following soils in the survey area are given in a mimeo- 
graphed report Field and Laboratory Data, North 
Dakota Soils, 1971-1972: Bowdle loam SU72ND-28-1, 
Bowbells loam SU72ND-28-2, Williams loam 
SU72ND-28-3, Ruso coarse sandy loam SU72ND-— 
28-4, Max loam SU72ND-28-5, and Zahl loam 
SU72ND-28-6. Soil Survey Investigations Report 


Number 2 Soil Survey Laboratory Data and Descrip- 
tion for Some Soils of North Dakota contains detailed 
information on several soil series that are in the survey 
area but were sampled in adjoining counties. 

These data are useful to soil scientists in classifying 
soils and in developing concepts of soil genesis. They 
are helpful in estimating available water capacity, 
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wind erodibility, fertility, tilth, and other properties 
that affect practical aspects of soil management. 


Environmental Factors Affecting 
Soil Use 


According to Journals of Lewis and Clark (6), Cap- 
tain Meriwether Lewis and William Clark and their 
party spent from November 20, 1804 to April 7, 1805 
approximately 14 miles west of Washburn on the east 
bank of the Missouri River. They constructed a small 
log fort for protection and shelter. It was named Ft. 
Mandan for the friendly Mandan Indians whose vil- 
lage was nearby (10). A replica of Ft. Mandan has 
recently been constructed near the original site and is 
maintained as a historical site. 

Riverboats began traveling up the Missouri River. 
Washburn, one of the earliest steamboat landings in 
the State, was an important shipping and trading 
center in pioneer days. The town of Washburn was 
officially founded in 1882. Fort Stevenson, a military 
post, was established south of the present town of 
Garrison in 1867-68. Garrison was started in 19038. 

In 1883 McLean County was created out of Dakota 
Territory. After several changes, the present boundary 
was established December 24, 1908. Homesteading 
began in the early 1880’s and continued until ap- 
proximately 1900. The first railroad came to Washburn 
in 1901 and to Turtle Lake in 1905. 

According to the 1970 census, the population of 
McLean County was 11,251. Washburn, the county 
seat, had a population of 804; Garrison, the largest 
town, had 1,614; Turtle Lake, 712; Underwood, 781; 
Wilton, 695; Butte, 198; Max, 301; Mercer, 182; and 
Riverdale, 545. Smaller communities are Benedict, 
Whiteshield, Roseglen, Ruso, Emmett, Coleharbor, 
Falkirk, and Raub. 

Most industry in this county is related to buying 
and selling agricultural products. Two small manu- 
facturing plants are in the county. 

U.S. Highway 88 extends from Wilton in the south- 
east corner of the county through Washburn and 
Underwood to Max at the north border. State High- 
ways 41, 37, 200, 1804 cross the county so that very 
few places are more than 10 miles from a hard sur- 
faced highway. Well maintained gravel roads provide 
easy access to markets from all parts of the county. 


Physiography, Relief, and Drainage 


McLean County is in glaciated plains in the central 
part of North Dakota. The Tongue River and Sentinel 
Butte Formations, members of the Fort Union Group, 
lie directly beneath the glacial drift. Soft shale and 
sandstone of the Fort Union Group are exposed in 
many areas of the county. Glacial drift occurs through- 
out the survey area and reaches a maximum thickness 
of at least 400 feet in certain preglacial valleys, al- 
though the average is about 120 feet thick throughout 
the county. Near the Missouri River and over most of 
the western part of the survey area, the average is 
less than 50 feet thick. This glacial drift belongs to 
the Ae Formation and is of the Wisconsin 
age (8). 
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The highest point in the survey area is the 2,445- 
foot hill approximately 8 miles northwest of the 
community of Emmett. Another high point is Dogden 
Butte with an elevation of 2,285 feet. The low area 
in the county is the Missouri River bottom land, near 
the Burleigh County line, where the elevation is 
approximately 1,650 feet. 

The eastern and northeastern section of the county, 
which is part of the Missouri Coteau, is characterized 
by short, irregular slopes on hilly, dead-ice moraine, 
numerous kames, kettles, lake plains, and outwash- 
deposited material. In these areas the slopes are 6 to 
25 percent. Much of the remaining part is Coteau 
slope, which has a gently rolling surface on ground 
moraine. Short, irregular slopes of 1 to 9 percent 
characterize this area. Gently sloping areas and 
slightly lower relief characterize the areas of glacial 
melt water deposits. Short, irregular slopes and gradi- 
ents up to 20 percent are common in areas of sandy 
melt water deposits. Near the Missouri River, glacial 
deposits and soft shales are mantled by loess. The 
mantle is more than 5 feet thick in the level areas 
adjacent to the river and becomes thinner with in- 
creasing distance from the river. Along the breaks of 
the Missouri River the slope gradient is 20 percent or 
more. 

Recent alluvium covers the flood plains of the 
Missouri River. Seasonal runoff flooded this bottom 
land before the completion of Garrison Dam. The flood 
plain is nearly level except for short slopes between 
benches. 

The Continental Divide between the watershed of. 
Hudson Bay to the north and the Missouri and Missis- 
sippi rivers crosses the county in the extreme north- 
eastern part. Approximately 50 sections drain toward 
the north, The Missouri River and its tributaries 
provide surface drainage to the south. The main creeks 
are Painted Woods, Turtle, Buffalo, Snake, Douglas, 
and Deep Water. In the eastern and northeastern parts 
of the county, in the dead-ice moraine, the drainage is 
in local depressions and potholes. 


Climate’ 


The climate of McLean County is typically conti- 
nental. Temperatures have a large range of values, 
both annually and daily. Cold and dry air masses from 
the polar regions intensify winters. Warm and moist 
air masses from the Gulf of Mexico dictate most pre- 
cipitation characteristics. Because of the geographical 
location of the area, the hours of daylight range from 
less than 9 in December to more than 16 in June. 

Air temperature—tTypical of the continental cli- 
mate and the northerly location in the United States, 
the air temperatures in McLean County vary consid- 
erably. The mean annual temperatures of 40° F to 41° 
indicate little of the temperature in the area. Table 15, 
however, shows average daily temperatures ranging 
from 7.2° in January to 70.2° in July. The average 
daily minimum in January is —2.9°, and the average 
daily maximum in July is 83.5°. 

Minimum daily temperatures are above freezing on 
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TABLE 15.—Temperature, precipitation, and cloudiness data 
Temperature Precipitation Average number of days 
Month Avera, A 
rage verage A 
daily daily ge Average neat Clear plea Cloudy 
maximum | minimum 
op °F op In In 

January ~-~---~_..---_- 17.8 -2.9 1.2 50 5.00 6 9 16 
February ~.-.--.-=-+- 23.2 2.2 12.7 A6 4.75 5 8 15 
34.4 18.6 24.0 60 4.50 6 8 17 
53.1 29.5 41.4 1.45 3.72 6 9 15 
66.6 40.9 53.8 2.20 .27 6 11 14 
75.3 51.1 63.2 3.68 0 7 10 13 
83.5 56.8 70.2 2.55 0 12 12 7 
82.4 54.3 68.5 1.95 0 13 10 8 
September ~_------~--_- 70.6 43.5 57.2 1.37 06 10 8 12 
October ~-----------__-_ 58.8 33.3 46.1 68 91 10 8 18 
November —~--------~~-_- 38.3 18.1 28.1 52 3.01 6 8 16 
December ~.----------- 25.1 5.9 15.5 Al 3.72 6 7 18 
Near. 222-2 ob ek 52.4 28.8 40.6 16.37 25.94 98 108 164 


only 125 days of the year in the survey area. In the 
average fall season, the first freeze is expected about 
September 24, The last freeze in spring occurs about 
May 20. 

The length of the frost-free period is based on tem- 
peratures observed in shelters exposed 5 feet above 
ground level. It is not unusual for air temperatures 
closer to the ground to be 8° to 7° lower than those 
measured inside an instrument shelter. This is particu- 
larly true on clear and calm nights and in early morn- 
ings when radiation loss from the ground and 
overlying air layers is unimpeded by clouds. 

In McLean County, small grain is usually planted 
when mean temperatures are about 40° F. 

The following tabulation shows the probability of 
an average weekly temperature above 40° F: 


Percent 


probability 
March 22228 soo ee ees a he 10-15 
March 29-April 4 ~-_----------------- 15-20 
April: S=11 222. ecto ee ere 30-35 
April 12-18 --_-- 2 seee eee ene 60-65 
April 19=25 -o-22e 52. toutes ecu eek ee 75-80 
April 26—-May 2 __---------------_____ 80-90 


In planning agronomic and other outdoor activities, 
the occurrence of freezing temperatures can become 
critical in scheduling. The probability of frost oc- 
curring in the survey area in spring and fall is shown 
in the following tabulation: 


Percent 


probability 
May: (8-9 icc ee totes be terse ened 0-85 
May. 17223"). wos 2 see ee es 40-45 
May 31-June 6 .-__------------------- 10-15 
August 30-September 5 -_.----------- 10-15 
September 13-19 _______________---__- 45-50 
September 27-October 3 -------------- 75-80 


As late as the last week in May, there is about a 25 
to 30 percent chance of frost. As early as mid-Septem- 
ber there is a more than 50 percent chance of frost in 
the mornings. 

A fair indication of persisting high temperatures is 
the number of days when maximum temperatures ex- 
ceed 90° F. These conditions are negatively correlated 
to crop yields in North Dakota. On the average, in 17 
days of the year in this survey area the maximum 
daily temperatures exceed 90°. During the hottest days 
of the year, from the last week in July through mid- 
August, there is at least a 70 to 75 percent chance that 
on one day of the week, the maximum temperature 
will exceed 90°. 

Subzero temperatures are fair and convenient indi- 
cators of extreme cold. When these temperatures are 
accompanied by high winds, livestock must receive 
special protection, and outdoor activity is greatly cur- 
tailed or made more difficult. The chances of subzero 
eee occurring for 5 consecutive days are as 

ollows: 


pobeeaty 
December 13-19 __-_-__-...-__-____ 5-3 
December 27-January 2 _.-------_-___ 30-35 
January 10-16 —_-.--_____________ 40-45 
January 24-80 __._-___-_______-- iL. 45-50 
February 7-13 _________-___--_ 25-30 
February 21-29 __._.._----__---_____- 20-25 


Prolonged above-freezing temperatures in winter 
play a major role in planning and completing outdoor 
work in construction and other engineering activities. 
Such information also lends significance to snow cover 
amounts as related to flood forecasting and to soil 
thawing and freezing problems associated with soil 
heaving. The chance that temperatures will be above 
freezing for 5 consecutive days in winter is shown in 
the following tabulation: 
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Percent 
probability 


October 25-31 ____.______________ ee 95-100 
November 8-14 ________--_-__-__-______- 55-60 
December 6-12 _.______-----____- ee 20-25 
January 3-9 _________-- 10-15 
January 31—February 6 ________-_---- 15-20 
Marchod a? 23 ces 25-380 
March 29-April 4 _______________---_- 80-85 


Precipitation. On the average, throughout the year 
the survey area receives only about 16 to 17 inches of 
precipitation, mostly in the form of rain. Despite this 
low amount of precipitation, which puts the county 
under subhumid climatic classification, the industry 
and small grain farms in the area benefit from the fact 
that over 80 percent of the annual precipitation falls 
from April through September. This is evident in the 
monthly distribution of rainfall shown in table 15. 
Rainfall in spring is usually light, increasing until late 
in June and gradually declining in winter. 

In the last 70 years, Garrison Station has recorded 
more than 20 inches of annual precipitation in each of 
7 isolated years, and the records for 3 other years are 
as low as 10 inches. 

Weekly precipitation in the county gradually in- 
creases in the beginning of spring from about one- 
tenth of an inch per week to a little less than one inch 
per week in the first week of June. After this time, 
it gradually starts to decrease again to less than one- 
tenth of an inch in early October. The chances of re- 
ceiving at least one-half inch of rain per week in 
March, April, and May are less than 10 to about 30 
percent. This amount per week compares closely to 
the average amount of evaporation losses in the cool 
months of spring. 

During the hot summer when moisture deficits are 
more critical, about one-fourth inch of water can be 
lost daily by an open evaporating surface, although 
loss by crops is usually less. 

Approximately one-fourth of the annual precipita- 
tion falls as snow. In winter, about 40 days when at 
least 6 inches of snow is on the ground can be expected. 
The first inch of accumulation can be expected in the 
first week of December, on the average, while the last 
inch comes as late as the last week in March. These 
dates correspond to average conditions when at least 
an inch of snow is still on the ground. 

Wind.—Prevailing wind directions at three nearby 
National Weather Service Stations show that westerly 
winds prevail during winter from November through 
early spring. From May through summer and fall, 
variable southeasterly winds prevail. Average wind- 
speeds are from 9 to 11 miles per hour. 

Severe storms—Most of the summer precipitation 
is associated with severe storm activity, such as 
thunderstorms. Around 23 thunderstorm days occur 
each year. The peak activity is in July when an aver- 
age of about 8 days a month have some thunderstorm 
activity. 

Tornadoes and the. associated damaging forces can 
also occur. The peak hail activity is in June, July, and 
August. Approximately 50 hail damage reports have 
been made during a 20-year period. 

Humidity.—Relative humidity and dew-point tem- 
peratures are convenient indicators of air moisture, 
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although they are not necessarily as useful for tech- 
nical purposes aS some other indices. In midwinter, 
relative humidity values are highest for the year, 
ranging from 68 to 75 percent throughout the day. 
Much lower humidities in summer and late fall after- 
noons make human comfort indices in the area pleas- 
ant. Dew-point temperatures range from just above 
0° in winter to 50° in summer, following very closely 
the air temperature trends. 

Drought and wet spells —tThe interaction of the two 
important elements of climate, precipitation and tem- 
perature, may be expressed in the history of drought 
and wet spells. A water balance model considering 
climate, plants in the area, and incident soils was 
developed by Ramirez and Cassel® to simulate this 
history. This water balance model used on long term 
records shows that 16 drought and 17 wet spells oc- 
curred in the area from 1930 through 1970. The 
drought index was negative more than half of this 
period, indicating at least some restrictions on crops 
during the growing season. The long, severe droughts 
of the 1930’s and wet spells in the 1940’s are followed 
by alternations of moderate surpluses and deficits of 
surface moisture. Spells in the late 1960’s are markedly 
wetter than in earlier years, 


Water Supply 


Water is easy to find in nearly all parts of the sur- 
vey area. Farm wells average about 200 feet and 
provide adequate water for domestic and livestock use. 
Water comes from Ft. Union Sandstone strata or from 
coal strata. It is usually of satisfactory quality, but 
some water contains considerable alkaline salts. 
Sources of water mainly for Jivestock are dugouts or 
surface reservoirs. In soils that have a high water 
table, such as Colvin and Marysland, the water level 
is maintained by seepage into these surface excava- 

ions. 

A large aquifer is northwest of Turtle Lake. Several 
others are located throughout the county (4). The 
source of water for these aquifers is thick beds of 
gravel in buried ancient channels. Water of good 
quality in quantities over 1,500 gallons per minute 
has been obtained. Irrigated farming is developing 
rapidly in these areas using water from wells. Accord- 
ing to the 1970 census, 772 acres was irrigated. A total 
of 3,473 acres was developed for irrigation by the end 
of the growing season in 1973. 

Lake Sakakawea lies along McLean County for 
approximately 60 miles and could provide a source of 
water for a variety of uses. A few farmers pump 
directly from the lake for irrigation. The Garrison 
Diversion Canal is being constructed across the county 
southeast of Lake Audubon. It is planned to furnish 
irrigation water to many thousands of acres in central 
North Dakota, There are no plans at present for irri- 
gation in the survey area using water from the canal. 


Natural Resources 


The principal natural resource in the survey area is 


*Drought and Wet Spells in North Dakota. This manuscript 


is for future publication. 


216 


the high percentage of good quality farmland. There is 
also abundant gravel suitable for construction of roads 
and other engineering structures. A generous supply 
of lignite underlies most of the survey area. Several 
underground mines and surface strip mines have op- 
erated for many years in the vicinity of Wilton, 
Washburn, Underwood, Garrison, and Emmet. Work 
toward construction of an electric generating plant 
began in late 1978, and plans for a large scale lignite 
strip mine near Falkirk are being formulated. 


Farming 


Farming is the main enterprise in McLean County. 
In 1970 there were 1,439 farms in the county (5). The 
average size of the farm was 874 acres. The number 
and sizes of farms in the county in 1970 were as 
follows: 


Number Percent 

Farms: 
Less than 180 acres __________ 170 11.8 
180-499 acres 17.6 
500-999 acres 37.0 
1,000 or more acres ___-~---__ 483 33.6 


Ninety-five percent of the survey area is in farms, 
73 percent is in crops, and 16 percent is in range. 

The main field crops are spring wheat, Durum 
wheat, oats, barley, flax, and hay. The acreages of 
some crops grown in 1970 were as follows (4): 


Spring wheat -----____-__-._---__- 
Durum wheat ----------_--------_- 


Other tame hay 
Wild hay 


Other crops grown in this area are corn, rye, sun- 
flower, sudangrass, sugar beets, and potatoes. The 
crops grown under irrigation are mostly alfalfa hay 
and corn for silage. A few farmers raise sugar beets 
and other crops. 

Raising beef cattle is the second most important 
farming enterprise. Most of the herds are smal]l and 
of the cow-calf type. There are a few large ranches. 
A few dairy herds are in this county as well as a few 
small flocks of sheep and some hogs. The number of 
livestock on farms in 1970 was as follows: 


Cattle and calves 
Dairy cows 


Literature Cited 


(1) American Association of State Highway [and Transporta- 
tion] Officials. 1970. Standard specifications for highway 
materials and methods of sampling and testing. Ed. 10, 2 
vol., illus, 

(2) American Society for Testing and Materials. 1974. Method 
for classification of soils for engineering purposes. ASTM 
Stand. D 2487-69, Iz 1974 Annual Book of ASTM Stan- 
dards, Part 19, 464 pp., illus. 


SOIL SURVEY 


(3) Bluemle, John P. 1971. Geology of McLean County, N. Dak., 
N. Dak. Geol. Surv. Bull. 60, part 1, 65 pp., illus. 

(4) Klausing, Robert L. 1974. Ground water resources of Mc- 
Lean County, North Dakota. Ground water studies 19, part 
III. 73 pp., illus. 

(5) North Dakota Crop and Livestock Reporting Service. 1972. 
N. Dak. crop and livestock statistics, Agric, statistics 26. 

(6) Thwaites, R. G. 1959. Original journals of the Lewis and 
Clark expedition, vol. 1. 

(7) United States Department of Agriculture. 1951. Soil sur- 

vey manual. U.S. Dep. Agric. Handb. 18, 503 pp., illus. 

Supplements replacing pp. 173-188 issued May 1962] 
nited States Department of Agriculture. 1961. Land 

capability classification. U.S. Dep. Agric. Handb. 210, 21 


p. 
(9) United States Department of Agriculture. 1975. Soil Tax- 
onomy. A basic system of soil classification for making soil 
surveys. Soil Conserv. Serv., U.S. Dep. Agric. Handbk. 
436, 754 pp., illus. 

Williams, Mary Ann Barnes. 1966, Origins of North Da- 
kota place names. 


(8 


~ 


(10) 


Glossary 


Aeration, soil. The exchange of air in soil with air from the 
atmosphere. The air in a well aerated soil is similar to that 
in the atmosphere; the air in a poorly aerated soil is con- 
siderably higher in carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alkali (sodic) soil, A soil having so high a degree of alkalinity 
(pH 8.5 or higher), or so high a percentage of exchangeable 
sodium (15 percent or more of the total exchangeable bases), 
or both, that plant growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams, 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and ero- 
sion control are extremely difficult. 

Available water capacity (available moisture capacity). The ca- 
pacity of soils to hold water available for use by most plants. 
It is commonly defined as the difference between the amount 
of soil water at field moisture capacity and the amount at 
wilting point. It is commonly expressed as inches of water 
per inch of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 

Very low ~-.~-----------._ 0 to 3 

LOW so cncnlse 2 foo ee 3 to 6 

Moderate —-_-_-__-________ 6 to 9 
igh! posses sees eo More than 9 


Base saturation. The degree to which material having base ex- 
change properties is saturated with exchangeable bases (sum 
of Ca, Mg, Na, K), expressed as a percentage of the ex- 
change capacity. 

Buried soil. A developed soil, once exposed but now overlain by 
more recently formed soil. 

Caleareous soil. A_soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains much 
more clay than the horizons above it. A claypan is commonly 
hard when dry and plastic or stiff when wet. 

Com Fines Excessive decrease in volume of soft soil under 
oad. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 
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Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 


able. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch scmewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as 
gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes 
acting over long geologic periods ae resulting in the 
wearing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Excess alkali. Excess exchangeable sodium. The resulting poor 
physical properties restrict the growth of plants. 

Excess fines. Excess silt and clay. The soil does not provide a 
source of gravel or sand for construction purposes. 

Fast intake. The rapid movement of water into the soil. 

Frost action. Freezing and thawing of soil moisture. Frost ac- 
tion can damage structures and plant roots. 

Glacial drift (geology). Pulverized and other rock material trans- 
ported by glacial ice and then deposited. Also the assorted 
and unassorted material deposited by streams flowing from 
glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Gleyed soil. A soil having one or more neutral gray horizons as 
a result of waterlogging and lack of oxygen. The term 
“gleyed” also designates gray horizons and horizons having 
yellow and gray mottles as a result of intermittent water- 
logging. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, seeded to grass as protection against 
erosion. Conducts surface water away from cropland. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by_soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near 
the surface, in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a plowed 
surface horizon most of which was originally part of a B 
horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by 
a combination of these. The combined A and B horizons 
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are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in the 
solum the Roman numeral II precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the elevation 
of the land is raised. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Loess. Fine arpined material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch) ; medium, from 5 to 15 millimeters (about 0.2 to 0.6 
aa and coarse, more than 15 millimeters (about 0.6 
inch). 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Nutrient, plant. Any element taken in by a plant, essential to 
its growth, and used by it in the production of food and 
tissue. Plant nutrients are nitrogen, phosphorus, potassium, 
calcium, magnesium, sulfur, iron, manganese, copper, boron, 
zine, and perhaps other elements obtained from the soil; and 
carbon, hydrogen, and oxygen obtained largely from the 
air and water. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily de- 
composed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid de- 
composition. 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Peres slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that water 
moves through the soil. Terms describing permeability are 
very slow (less than 0.06 inch), slow (0.06 to 0.20 inch), 
moderately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0 
inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 to 
20 inches), and very rapid (more than 20 inches). 

Piping. Moving water forms subsurface tunnels or pipelike cavi- 
ties in the soil. 

Poor outlets. Surface or subsurface drainage outlets difficult or 
expensive to install. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid nor 
alkaline. The degree of acidity or alkalinity is expressed as— 


pH pH 
Extremely-acid ____ Below 


45 Neutral _---__.-_._ 6.6 to 7.3 
Very strongly acid__4.5 to5.0 Mildly alkaline _.__7.4 to 7.8 
Strongly acid ______ 5.1t0 5.6 Moderately alkaline_7.9 to 8.4 
Medium acid —_____ 5.6to6.0 Strongly alkaline ~_8.5 to 9.0 
Slightly acid ~-_-__ 6.1t06.5 Very strongly 


alkaline __-_9.1 and higher 


Relief. The elevations or inequalities of a land surface, considered 
collectively. 
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Saline-alkali soil. A soil that contains a harmful concentration 
of salts and exchangeable sodium; contains harmful salts 
and is strongly alkaline; or contains harmful salts and ex- 
changeable sodium and is very strongly alkaline. The salts, 
exchangeable sodium, and alkaline reaction are in the soil in 
such location that growth of most crop plants is less than 
normal. 

Saline soil. A soil containing soluble salts in an amount that im- 
pairs growth of plants, A saline soil does not contain excess 
exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a soil 
ie is 85 percent or more sand and not more than 10 percent 
clay. 

Seepage. The rapid movement of water through the soil. Seepage 
adversely affects the specified use. 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also dam- 
age plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Solum, The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material. The living roots and 
other plant and animal life characteristics of the soil are 
largely confined to the solum. 

Stone line. A concentration of coarse fragments in soils that 
generally marks an old weathering surface. In a cross sec- 
tion, the line may be one fragment or more thick. The line 
generally overlies material that weathered in place and 
marks the top of a paleosol. It is ordinarily overlain by 
recent sediment of variable thickness. 

Stripcropping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetative barriers to wind 
and water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
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adhering without any regular cleavage, as in many hard- 


ans), 

Stubble mulch. Stubble or other crop residue left on the soil,‘or 
partly worked into the soil, to provide protection from soil 
blowing and water erosion after harvest, during prepara- 
tion of a seedbed for the next crop, and during the early 
growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Summer fallow. The tillage of uncropped land during the summer 
to control weeds and allow storage of moisture in the soil 
for the growth of a later crop. A practice common in semi- 
arid regions, where annual precipitation is not enough to 
produce a crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. A term used in nontechnical soil descriptions for 
one or more layers above the subsoil. Includes A horizon 
and part of B horizon; has no depth limit. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Texture, soil. The relative Lee tier of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loain, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 


Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillar 
porosity and stable structure. A soil in poor tilth is nonfri- 
able, hard, nonaggregated, and difficult to till. 

Water table. The upper limit of the soil or underlying rock ma- 
terial that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsatu- 
rated zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.eqgov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOILS OF GLACIAL TILL AREAS 


47°30'— \| 
Williams—Bowbells association: Deep, nearly level to gently rolling, 
fea] well drained and moderately well drained, medium textured and moder— Vi 
ately fine textured soils on glacial till plains 
[2 ] Williams association: Deep, nearly level to gently rolling, well drained, 
medium textured and moderately fine textured soils on glacial till uplands 
Max—ZahI—Williams association: Deep, nearly level to steep, well 
S| ripen — textured and moderately fine textured soils on glacial 
ill uplands 


[4 ] Zah|—Max association: Deep, hilly and steep, well drained, medium tex— 
tured soils on glacial till uplands 
[5 ] Zah|—Cabba association: Deep to shallow, moderately steep and steep, 
well drained, medium textured soils on glaciated soft shale uplands U. S. DEPARTMENT OF AGRICULTURE 
SOILS OF LOESS MANTLED AREAS SOIL CONSERVATION SERVICE 
Mandan association: Deep, nearly level to rolling, well drained, medium UNITED oT Scat Or GOLAN OF THE INTERIOR 
textured soils on terraces U OF INDIAN AFFAIRS 
NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION = 47°20* 
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Wilton—Williams—Mandan association: Deep, nearly level to rolling, 
Bx well drained, medium textured and moderately fine textured soils on 
terraces and uplands 


SOILS OF GLACIO—LACUSTRINE AREAS GENERAL SOIL MAP 
te] Rose at Orsned.modium textured bed mederetely fine textured McLEAN COUNTY, NORTH DAKOTA 


soils on lake plains 


SOILS OF GLACIAL OUTWASH AREAS Scale 1: 380,160 


Parshall—Lihen—Flaxton association: Deep, nearly level to rolling, 101 2 3 4 5 6Miles 
well drained, medium to coarse textured soils on outwash plains and lol J | i | | J 

sand mantled uplands 

Ruso—Bowdle—Wabek association: Nearly level to rolling, well drained 

and excessively drained, moderately coarse to medium textured soi Is that 

are moderately deep to very shallow over sands and gravel on outwash 

plains and terraces 


SOILS OF BOTTOM LAND 


Havrelon—Banks—Lohler association: Deep, nearly level, moderately 
well drained to somewhat excessively drained, fine to medium textured 
and coarse textured soils on bottom land 
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SECTIONALIZED 
TOWNSHIP 
* Texture given in descriptive title refers to texture of the surface layer. 


Compiled 1978 


Esch area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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This map is compiled on 1970 aerial photography by the U.S. Department of Agriculture, Soil 
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SOIL LEGEND 


The first Capital letter is the initial one of the soil name. The lower case letter that follows sep- 
arates mapping units having names that begin with the same letter except that it does not separate 
slope phases. A second capital letter A, B, C, D, E, or F shows the slope. Symbols without a slope 
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CULTURAL FEATURES 


BOUNDARIES 


MISCELLANEOUS CULTURAL FEATURES 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 


SO!L DELINEATIONS AND SYMBOLS 


Cea oS eee 


National, state or province — Farmstead, house . ESCARPMENTS 
letter are for soils that are nearly level or a miscellaneous land type. (omit in urban areas) 
County or parish ———— — Church Py Bedrock VV V NYY WWW 
(points down slope) 
SYMBOL NAME SYMBOL NAME Minor civil division ae, fae es School ‘ Other than bedrock seveennennnnny 
{odian, (points down slope) 
Ac Aquents MhC Max—Bowbells—Zah! loams, 6 to 9 percent slopes Reservation (national forest or park, Indian mound (label) i SHORTSTEEPSLOPE cca neu aa’ 
Af Aquolls MIC Max—Zahl loams, 6 to 9 percent slopes state forest or park, Tower 
ArA Arnegard !oam, 1 to 3 percent slopes MID Max—Zahl loams, 9 to 15 percent slopes and large airport) — Located object (label) : GULLY 
ArB Arnegard loam, 3 to 6 percent slopes MoC Morton loam, 3 to 9 percent slopes GAS 
Arc Arnegard loam, 6 to 9 percent slopes NbA Niobell—-Williams loams, 1 to 3 percent slopes Land grant arene Tank (label) . DEPRESSION OR SINK ° 
Ba Banks loamy fine sand NbB Niobell—Williams loams, 3 to 6 percent slopes n 
Bk Banks loam NmB Noonan—Miranda complex, 1 to 6 percent slopes Limit of soil survey (label) — Wells, oil or gas 4 SOIL SAMPLE SITE © 
BoA Bowbells loam, 1 to 3 percent slopes NmD Noonan—Miranda complex, 6 to 15 percent slopes (normally not shown) 
BsB Bowbells—Williams loams, 3 to 6 percent slopes NtA Nutley silty clay, 1 to 3 percent slopes Field sheet matchline & neatline Windmill x MISCELLANEOUS 
BwA Bowdle loam, 1 to 3 percent slopes NtB Nutley silty clay, 3 to 6 percent slopes 
ByB Bowdle—Stady loams, 3 to 6 percent slopes Or Orthents, loamy AD HOC BOUNDARY (label) a eee psdltnss Kitchen midden Blowout v 
ByC Bowdle—Stady loams, 6 to 9 percent slopes Pa Parnell silty clay loam ‘Davis Airstrip i — i : 
CaE Cabba complex, 15 to 35 percent slopes Pe Parnell silty clay loam, very wet Small airport, airfield, park, oilfield, ean rd Clay spot * 
CbF Cabba—Shale outcrop complex, 25 to 60 percent slopes Pha Parshall fine sandy loam, 1 to 3 percent slopes cemetery, or flood pool ~~ \roon, ~~ 
Cho Cohagen—Vebar complex, 9 to 15 percent slopes PhB Parshall fine sandy loam, 3 to 6 percent slopes STATE COORDINATE TICK Gravelly spot ee 
ChE Cohagen—Vebar compiex, 15 to 35 percent slopes Phc Parshall fine sandy loam, 6 to 9 percent slopes 
Co Colvin silty clay loam PhD Parshall fine sandy loam, 9 to 15 percent slopes LAND DIVISION CORNERS ts, <b a oa Gumbo, slick or scabby spot (sodic) 2 
Dm Dimmick clay PoA Parshall loam, 1 to 3 percent slopes (sections and land grants) 
Dv Divide loam PoB Parshall loam, 3 to 6 percent slopes ROADS WATER F EATU R ES Dumps and other similar = 
FaA Falkirk loam, 1 to 3 percent slopes ReC Regent silty clay loam, 3 to 9 percent slopes non soil areas = 
FaB Falkirk loam, 3 to 6 percent slopes RhB Rhoades complex, 1 to 9 percent slopes Divided (median shown Se DRAINAGE Prominent hill or peak as 
FbA Falkirk and Max loams, 1 to 3 percent slopes Rm Riverwash if scale permits) pee nas 
FbB Falkirk and Max loams, 3 to 6 percent slopes Ro Roseglen silt loam Other roads ar Perennial, double line Se Rock outcrop ’ 
FbC Falkirk and Max loams, 6 to 9 percent slopes RpB Roseglen—Tansem complex, 3 to 6 percent slopes — (includes sandstone and shale) 
FA Farnuf loam, 1 to 3 percent slopes Rpc Roseglen—Tansem complex, 6 to 9 percent slopes TA gs eee Perennial, single line — Saline spot + 
Fre Farnuf loam, 3 to 6 percent slopes RsA Ruso coarse sandy loam, 1 to'3 percent slopes —~ 
FID Flasher fine sandy loam, 6 to 15 percent slopes RtB Ruso—Manning coarse sandy loams, 3 to 6 percent slopes ROAD EMBLEMS & DESIGNATIONS Intermittent aoe Sandy spot 
FIE Flasher fine sandy loam, 15 to 35 percent slopes Rtc Ruso—Manning coarse sandy loams, 6 to 9 percent slopes 
FnA Flaxton fine sandy loam, 1 to 3 percent slopes RxB Ruso—Manning complex, 3 to 6 percent slopes Interstate wy) Drainage end 4 oe Severely eroded spot = 
FnB Flaxton fine sandy loam, 3 to 6 percent slopes RyC Ruso—Wabek complex, 6 to 9 percent slopes ) 
Fac Flaxton fine sandy loam, 6 to 9 percent slopes RzA Ruso soils, 1 to 3 percent slopes Federal Canals or ditches Slide or slip (tips point upslope) ) ) 
Fs Fossum fine sandy loam SeD Setoco fine sand, 9 to 25 percent slopes 
GaA Grail silty clay loam, 1 to 3 percent slopes Sn Sinai silty clay State ® Double-line (label) CANAL Stony spot, very stony spot 0 
GaB Grail silty clay loam, 3 to 6 percent slopes St Straw loam 
Gn Grano silty clay $x Straw soils, channeled County, farm or ranch {E313} Drainage and/or irrigation —_—_ Spot of Zahl soil ® 
GoA Grassna silt loam, 1 to 3 percent slopes Tic Telfer—Lihen loamy fine sands, 3 to 9 percent slopes up to 2 acres in size 
HaA Hamerly loam, 1 to 3 percent slopes Tp Tonka—Parnell complex RAILROAD LAKES, PONDS AND RESERVOIRS Spot of cut and fill land C.F 
Hk Harriet~Saline land complex Tr Trembles fine sandy loam 
Hn Havrelon very fine sandy loam VwC Vebar—Williams fine sandy loams, 3 to 9 percent slopes POWER TRANSMISSION LINE Perennial 
Ho Havrelon silty clay loam WaB Wabek—Max—Zahl loams, 1 to 6 percent slopes (normally not shown) ee ida ae 
Hs Heil silty clay loam WaD Wabek—Max—Zahl loams, 6 to 15 percent slopes PIPE LINE a ee Intermittent ee ae 
KrB Krem loamy fine sand, 1 to 6 percent slopes WbB Wabek soils, 1 to 6 percent slopes (normally not shown) 
La Lallie soils WoD Wabek soils, 6 to 15 percent slopes FENCE MISCELLANEOUS WATER FEATURES 
LeB Lihen loamy fine sand, 1 to 6 percent slopes WIB Williams stony loam, 1 to 9 percent slopes (normally not shown) 
Lec Lihen loamy fine sand, 6 to 9 percent slopes WmA Williams clay loam, 1 to 3 percent slopes LEVEES Marsh or swamp ale 
Lgé Lihen—Zahl complex, 9 to 25 percent slopes wmB Williams clay loam, 3 to 6 percent slopes 
LmB Linton—Mandan silt loams, 3 to 6 percent slopes WoA Williams—Bowbells loams, 1 to 3 percent slopes Without road Spring o- 
Lmc Linton—Mandan silt loams, 6 to 9 percent slopes WoB Williams—Bowbells loams, 3 to 6 percent slopes 
LmD Linton—Mandan silt loams, 9 to 15 percent slopes WoC Williams—Bowbel ls loams, 6 to 9 percent slopes With road Well, artesian - 
LmE Linton—Mandan silt loams, 15 to 40 percent slopes WpB Williams—Bowbells—Zah| loams, 3 to 6 percent slopes 
Lw Lohler silty clay loam wB Williams loam, mine sink, 1 to 6 percent slopes With railroad Well, irrigation iS 
Ly Lohler silty clay WsA Wilton silt loam, 1 to 3 percent slopes 
Ma Makoti silty clay loam wtB Wilton—Temvik silt loams, 3 to 6 percent slopes DAMS Wet spot v 
MdA Mandan silt loam, 1 to 3 percent slopes WwC Wilton—Williams silt loams, 6 to 9 percent slopes 
MdB Mandan silt loam, 3 to 6 percent slopes ZcE Zahi—Cabba complex, 15 to 35 percent slopes Large (to scale) <> 
MdC Mandan silt loam, 6 to 9 percent slopes ZmE Zah|—Max loams, 9 to 35 percent slopes 
Mt Marysland loam ZpeE Zahi~Max—Parnell complex, 15 to 35 percent slopes Medium or small 
MgB Max loam, 3 to 6 percent slopes ZwC Zah|—Williams loams, 3 to 9 percent slopes 
PITS és] 
Gravel pit os 
Mine or quarry x 
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